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(54) METHOD OF FORMING IMAGE AND TONER FOR FORMATION OF IMAGE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of forming an image 
which does not cause fog or melt sticking of a toner on a latent image 
holding body even when a color image is printed on a great number of 
sheets in a low humidity environment. 

SOLUTION: The nonmagnetic single-component toner used is obtained 
by mixing and dispersing toner particles containing at least a binder resin 
and a coloring agent and inorganic fine particles 1 to obtain a toner 
precursor and mixing the obtained toner precursor with inorganic fine 
particles 2 and silica fine particles. The inorganic fine particles 1 are 
inorganic fine particles having 80 to 800 nm average primary particle size 
and selected from oxides of titanium, aluminum, zinc and zirconium. The 
inorganic fine particles 2 are inorganic fine particles except for silica and 
having <80 nm average primary particle diameter except for silica. The 
average primary particle diameter of the silica fine particles is <30 nm. 
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fens h^-Tft o , mmw&r- 1 w-ixaa 
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SXg ; »ht-a»Wi^ h->— £ h^- 

v^-zmtfithbMz* bi—z&mzikxm.v-)— 

Kh-^-ti. tt#W»&ltflH&*l*;l«5:< k fc 
ht-fifkiWIISf 1 k tt h-^-filB 

flsfcflh f#fe^h^-fllE*i:*l«l^4 z F2StX^U 
#6m?k£Ml^f*LTt#^*i& tW— T*0, 
SaSflMWfrF 1 T*J— iJCttftFS 0nm-800n 

M*«?i^2^\ <JCfiS#8 0 nm5fe»|tf> 

[ tmm 2 3 m t- -r-m$wcomm.mm± « ioo~ 

800mm/sect&SIt^ai:tl.iffllt 

[ff*JS3 3 Rh^-ffl»f^EM6ffla«» 200- 
7 0 0mm/secT*4ii:*W«i:-r*lll««lK 

waHfcstf'jrs bis^^&mttLx^hzbzmw. 

£t& Iff* 3 ! 1 PjS 3 c7) v ^fi*>i:8Btt«)B«»** 

Sc. 

5 F^WrOJf £^LT^6£k£^8k^Mf*JBl 
[ if %m 6 1 1 «W-a«itf 1 0 0 

n m~ 5 0 0 n m T* ■& i k k "f & W* 1 ! 1 VlS. 

i mm. 7 i mmwmm- 1 jwie*ttre 1 o 
mc/ksarx-htzt^mt-thm^mme 

w^tifr<m\mx*hh z k ^^mtk ^sh^ii 1 ft 

S 7 co v %-fihj&»(cE«coa«»**jS . 
I iff* JS 9 3 M&TOtfi^ 2 WW-JJCfta** 7 0 n 
mmT-Cft^i k £*t®k-f Sfit^Jf 1 JbM8e0l,vtffi 

imtm i o 3 MiWEff 2 *«** y , r/u 5 



71,2 9 (75V %-«x*»t:ffi«wB«JB(K^ri£. 
[ It^JS 113 K F t-WlIMW 4 /z m~ 8 
ju nTC* 9 . J.0 , 4 ju mtlT^Md** 3-20 «% 

[ iff#JS 12 3 ISh ^-O^H^^f T 6 0t~9 0 

t-^4iii«jai7bsi i<r>^iFixMztm.<r>mim$&) 

m. 

[ 11*11 133 Mb i--tf^mmrftmx-co®M tr- ? 

1 O'CiaTT'fcSC k $rWmk-TI»i»*3l 1 

c w 143 mb i—tftemmm at^^ 
mijbs.i 3co^i t ixMzimcom®.&i&jfm. 

h/57<-(GPC) SO^T'CT) tr-^^jljb* 1 5 0 

0 0-3 o o o o-cto&zk&mb-t&n&MJbm 

1 4<ov^3fx*Hctemc 7 )B«ffM^. 
im^mie) iHt-««nomgKOH/ g 
uiTTft* i k tmsib-r&ffi&R i p»s i scov^-m 
Mzim<omm&tfUf& . 

17 3 Kb OflfMOHtfttta^ 0 mC 
/k g~8 OmC/k gt*JIJ: Srffltk-r^if** 
1 BM 1 6 COV ^ixMZlim<nm®.Wfcft&. 

mim 18 3 Mb <nmttms f -huoo 

-1 7 0t*0, 1-3- ffWSF-2AU00-l 
4 0 I. i k 5r#m k "T4 If *« 1 JbM 1 7 cov ^-fix 

[HW8B19] l^t-««SF-l*UO0 
-12OT*>0. fio, »t«SF-2A«100-l 

1 5-C'^l»>Ik5r^k-rSif*«l JbSl 7<0V^ 
*H;iamoB«ffM^^. 

[ mm 203 ish i--®.^ . mmxu t vx^kc 
< b t^sv-b^mzitttmttiim/mis-i- 
&Tmzuxm&ztit:i><7)X'b %z.b * wat-rsw 

1 Tim. 1 9^)^T*i*»CEtK0WflUe**i£. 
[»^2 1 3 b-t—mmfa£&hJM.lZt5^X. b 

^x , mmn 2 ewerm* odegree co^Ht. 
aij^tj^* 4 ' 1 0 0 0 0 c p s y±x'$> 0 . ^o^ffl^ita 

&0. 3degreel;XFXh&V-7&GZ%^i8te 

^•Bx-r sck^#ak-rs h^ji 1 ^5 2 0 co v ^-f*ia> 

^-St^k, ©HMWRft^ 1 . St/. Osr^f^^V 
ft k k co?I-^ft k & Jl^Urt I. Z b Sr^mk f 
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&mm. a^tiv k t<r>m& 

tzt swat -rs a*** 2 2 \,zffl&aMw&m>Wi. 

i~-$:®1&~?Z>xm ; IShi— fiftffc±<7) hi— £ hi- 
-M^j7V- K-CffELTPJrS£<7)«J¥T- hi— fflftfls_L 
ichi— £»Tftkft^ hi— £J$Jg£itTlShi- 
-tcm^ft-S-^ftlfg ; itmffi»#:tfM$fL^»« 
#?g{££IS b-f-ffl»«sJit^$ix/c hi— 

g ; mmm^mmmftLxjutixz-fiz^iti 
teratosis ; fc¥$ix^*£*^wgi£5&*-tfti 
gsr^-=5r< t ^T^mmmmif-mzm^hiimmm 

IShi— <i, tt»MWAtf*^fc^<fcfc-a**-* 

hi— s^k&WEff 1 fc sr»^»» tx hi— mib 

. # hilfz h i— WIBttk iMWiH 1 2 Atf is u 
^Wa^ k tai^4MB[LT»feit* hi— T&D. 
SaHMWSMa^ l ¥^-^©^^8 0n ra -800n 

^ti^mitm^miitt^mmm^x'h o , 

3 0 n m*»T* ft <! k k ft H 

[|f*if 2 5 3 Rh^-fflftffoOHllKjaaii, 1 o o 
-8 0 Omm/ s e c T$>ft -I k *W«ki-&ll»*^2 
4 {cE«oH«^/Sffl h i— . 

[11^112 6] IS hi— aJMt^IlWlKfliaW. 200 
-7 0 Omm/s e ct'fcS; fc^tShtSif «2 
4 ££ftam#Ji)cffi h i— . 

IM&X27} IShi— IMr/V-Ftt, hi— ffift 
*ffl»iBtCJK'JrS F#W^AJl*WLTV^ftCkSr# 

a k -r 1. m$3 2 4 jvm 2 6 c^v ^Twciai^iw 

BJSfflhi— . 

[|f*iM2 8] IShi— MHiyu- h'ti, hi— ffl£f 
fW««lBfc:^aT-DWK2 5KKLk6 5JKOT*>sKU 
T 5 h' •£* ^ A S * * t X ^ ft £ k Sr«M» k if ft If 
2 4 TVS 2 6 WTh.Mz$m?>mi&BJ&f$ h i— . 

2 9 j 1 co^-mmv 1 o 

0 nm-5 0 0 n mt'&ft CI k £^k^ft!f#3S 2 4 
J!>S2 8<7)U-ftlMz95M<Dmimim hi— . 
[IfcfcJl 3 0 ] 1 OWMtftttttt'C 1 

omc/k gjar-c** i k zwmti-z>m%m2 4K 
m 2 9 cr>\ ^-thfrttZimcommB&m h i— . 
[ffi$3 3 1 ] BitflMRft?- 1 a*** y , s 
wr n*»tf)iiflairr* ft ; k k -r ft 3t$3 2 

4 JbS 3 0 <7)v ^<X3&»tc8Btt^)WiWB*ffl h i— . 



c m$3i 3 2 ] 2 *>¥*&-iwasa* 7 0 

n mJTTC* ft i k * ttflfc k ^ft If 2 4 JbW 3 1 <0 

t ^-m*H:iBa<oBi«»jaffl hi—. 

[ If #31 3 3 ] Bfttttftft? 2 *«i- ? y , T)V 5 
-i.<OV^^BMt«"C*&i k £«$!k-rft!if;J2S2 

47^S3 2^v iiMzMimcommmmm h i— . 

[M*JS 3 4] IS h i— ^Mi¥%&f2**4 
At mX'b 0 . , 4 ju m OTA W^fi* 3-20 ffi&% 

x-h ft i k *nm k t ft i»*ii 2 4 JVM 3 3 *h ^-m* 1 

tlB«OH«^mfflhi— . 

[W*JS3 5 3 M h i— Wjj%»!WWr 6 0°C~ 9 0 

>C0)mz>J?%< k t> — ^^©^f-^^fcft d t mm 

ti-imcm 2 4 -pirn. 3 4 <ov ^<i*»{cistt<oiB*we* 

fflhi— . 

[ If «3R 3 6] IS h i— *%H^«f TOfWk C- ^ 
co^ffiH^' 1 O-CWTT'feftClk S-iRfmkf ftff^«2 
4 JbM 3 5 cov ^tL*Hc|£»^M«®«ffl h i— . 

[If^if3 7] IShi— *^*fflSik LXXT-V>3k 
X U v-S:-ir*^ft h i— -Cfc ft i k Sr^MSk-f fttfT£ 
« 2 4 JbS 3 6 <7) v ^*L*»fc:ae« WlMR»JRffl h i— . 

[ff*lI3 8] IS hi— (0y;W?-SX-</3^^O7 

h^-57 ^- (gpc ) ss^-c^tr-^^**u 5 0 

0 0-3 0 0 0 OX'hhZ. k &^f®k-rftlf*JH2 47 1 j 
M 3 7 cov ^*»fciEtt<oa«»JRffl h i— . 

Clf*JS3 9] IShi— commtfl OmgKOH/g 
ft i k k ft If 2 4 JbM 3 8 COV vf 
iTJ&»tCi3tt^)B«»)Sffl h i— . 

[ W5RII4 0 ] IS h i— <0ff«*Wie*r«[*«4 0 m C 
/k g-8 OmC/k gT'^ftC: kS-Wmk-tftlf^ 
2 4 TbS 3 9 ^TtXiiHZimoWI&Bim h i— . 

[if*H4 1 ] is h i--commmsF - 1 *» 1 0 0 

- 1 7 OX'h 0 , fio. MffftSF -2^1 00-1 

4 0 t* ft i k t wa k -r ft it *m 2 a tm.4 0 owr 

<DW£E««W«»J«ffl hi— . 

c ma&4 23 is h i— nmum s f - 1 ** 1 0 0 

-1 20X'h Y ). fio. iMSF-2i<100~l 

1 5T-S>ftikSr»®k-rftlf««2 47 , jS4 0«^'r 
il*HC|2tji<7)WmfMffl hi— . 

[ If «II4 3 3 IS h i— -m- tfi , W&m k LX'Jrtc 

&xm$:mx$mztitzt><r)X'b$>zb zwmt-tm 
$m 2 4 -m.4 2<ou^mzim<mvmim v -r 

[1**314 4 3 hi— !WRtt£»*l!Ifc:i3VvC, h 
V^T s Wfeft 2 etfbTiS.4 Odegree <0«BBtC, 

assfiK* 1 1 0 0 0 0 c P s a±x-h 1 > fr^¥m*m 

#0. 3degreeJ^TT'$>ftb°-^Sr*§^r^^S 
ifcli, ^SlS'fk^lk^Smk^m^kSr^ 
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-S»ft^<lH2 47^4 3<V^i*tlfrl,Zsffi,<r>MmBJ&m h 
1—. 

hzt*%fW.t^& mm 4 5 el mommz&m h •* 

[000 1] 
[0002] 

2 , 2 9 7, 69 1 JHBMF. 2-239 1 0 

*&«&tfW&B84 3-2474 8^fWMClEtt$*l 

[0003] &*z.<7)±d%m'*mmii.. %.%&-im 
[0004] ^«fc^1t¥^S. ryy^-fti, /j» 

[0005] 0J;tliWm^«£»t&*&fc LTtt, 
[00 06] -^^Stfe^i^rA-UTSrffl^S^. a 
[ 0 0 0 7 ] 4fc, »tt-jS^«2«tt«tt N*- £ 



[0 0 08] ^n^LWf^BS5 8-l 1 6 5 5 9^ 
$8. ttfflBB 6 0- 1 2036 8-^^?g^t/^fMBa6 3 - 
2 7 1 3 7 l-^»t*S<l*^aHt-JS»3»«*i£ 

[0009] ^HWt-|Ri«lflttrJ6«:*J^Ttt, h-^- 
i: , ftfl-fcHWC # & v * h L . Z. tUfi* 7 'J 

[ 0 0 l 0 ] 4fc. SS^m^aiW^raSlifflv^^?-* 
^/7°'J hy-^^ffiffm-f^ 

[0011] tmLhioeffi^AfeiiT^fc^i: LT 

# 7 y 

[0012] ^9-B«*»6feAfc:ti. ISISO-feOb 

[ o o i 3 ] jfi^m^^Ji^^fflv^w?*, 
ro v?-%&m«*mm%m&x'ffiaztih'!r-A 
t>mtx^&. 

[0014] mk+mmx-mz h mm&t Lxmrnm 
jS«<o^k ixmtx&mmx'hz. niz, xv-tm 

[0015] H«<OEp®J5&K$riaaE-ftL£*a£-l4. ffiM 
itlzft K ^ h i—co£ittf± t^t < % 0 s h ^-<0HW 

[0016] ±JCLfcifi*<0*^5^Sr^C}»fe-rfc: 
[00 17] 
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[ o o 1 8 3 ap*>, *%pncosmte. i&WMtnTxt? 
t , a 7 y ssaoa-v «tfoertarffi2&WB«JBj«ffl h i- 

-£ft$-r4.Ii:£&4. 

C 0 0 1 9 3 § h C. *»$§tf>BWJi, HSKIWTt* 

«««f*±^ h i— Oll*3S*J& t 56£ L^^HfgffM 
^Stflf«ffMffl h i— SrftflW* ZblZfoh* 
[00 20] 

«fc 0 hi— ffl#tt_Hchi— £#^41*1 ; i£hi— 
W&faljn h i— £ h i— V TWB. LXfiife 

commx* b i—mttfa-tiz b i— fcs&m-r* tmz. b 

1--Z®MZ J £XUbi--lzmffiZtt J 3--t&lM ; m& 

mnmzBmzixtzffimmmmmbi'-mttftuzm. 
tt2titzbi~-Tim&~m.mLi&tti,z£ o&«u 

xxit-frz-fizqgmtizm&i'&JM ; m&ztittm 

t htt-th bi—m-trnmsm^F i 1 l 
•cht- mmfo£'&. ^n/chi— miEft^isTOS 

^At^'J^WS 1 ?- t^vI^iXtTff^ixl) hi— 

xh o . f^is^i 1 1 tK ^-mmvs 0 n m- 

r. V a <?) v ^-f A 1 ^iSfi'ix 4 a&WWrWT* 

n=Fco^-Anm^3 0 n m*jffT;fc 4 £ t Sr^mt 
t-4MMMir£fcW-f4. 
[002 1 3 ifc. *%Wii. mi&Z3-?lz£<0bi— 

m.ftfc±.izbi— *im-t&xm ■, mbi— imt¥±co 
hi— £ bi—mfiyi'- bxwKtxm^mmxb 
i— fBj#*±tchi— zmta-t&bMz. b-r—i mm 
zitxmbi'-izmMZtt^-f&JM ; mmmmzm 
i&ztitzffiimmmzm b -r-im^izm^tifz b 
i— xim&-f&ftmmij3Mz£ vmmi. mimm 
Bfc-t&xm ; Mmmm^mmzmftixxizftz 
•nzm^wzwf^r&JM wf%tvrz*.iz.mcmm 
%.mi-&JM*&%< t h^^mim^jfmzm^h 
iimi$.Bf&mb~)--xh'>x. i£hi— mmmm 
Rvmmvt'ytc < t h^-tz b i— t nmvm 
=? 1 1 *t&&m tx h-r-wufr&t* nhtitz bi- 
-wwtis t nmem^ 2 RWi- u trvm^t zm&ttfm 
ixnt>nzbi—x'*>*). mmmw&=Fitf* 

<5;igi*80nm-80 0nmt$)lif^>-, T/U$- 



ix&mmmn^xb*) . imwffl.n=F2t>K y-m 
0 n m&m<n>- v # wi-nmrnfflcn^xfo 

•c* * - 1 zim b -t h wvwf&m b 1— nzmtt . 

[00223 

■t h z. b tfitiXtz . C iot, l9K^IWi*«W 

[00233 t-r. r mii^mmmn%mc.£m\mi<z& 
[00243 ty'vmmzmixi*. *«w#^>«, ss 

■f-tmmzti?izmK>mL, Mmmmmm-t^z 

i 0 h izmm l x l & 0 . mm ifzu 

^{i, -e^Utt • fits ■ it* • ft*tt&fc'^fiM>tt 
^' h i— 14^ t JiS^: 4 A , mmBf&n&r n-fe X tc 
fcv^T. hi— m^fcM'SrS^lJ^-ri). *<0rt:tf>, # 
3RR^>93J5B*fT 3 JflS-C' h 1— "f ft^Jt* 
*^btTt*v\ hi— ^flflttttft^HSTi-*. * 
^ , itKRWfig^'hS *tftT(i h i— fMWBfclft* ^ 

4. i d L-7tMm- : P^KiSI^SiS^i:4 hi— W^mtt 

wfc#iTV^4. Wfc. hi— <OJttM*H«3W8i 0^* 

t^-rv\ *56^<ofll*lc*JV^"C. hi— coflMISay 
ho-^LTV^HS^^l^hi— f^ayhn- 
;W**3&«, MMRKT- 2 RtXx 'J XWm-tfttEt 4 ; 

3fi<M-^-t4di:lcJ: 0. ht-^ftnybn-^ 

tft L h i— ^«fiR6<J«^JP*»4«fflSl^tc*3V^ 

hi— fcajEfcHf^fctt^-rfcifctf-cs. 

ffiaraWTTJftMfcWITf 4 hi— ^^2rR6ih"C'#, 
^7'y&JfP3KlLTV^4iOi:«ia!lU"CV>4. 
[ 0 0 2 5 3 ±fc. r flfi«aWT-C^»ftflM«Wi^ 
hi— <^M«8!«j (cMLT. *^HJ#4>li. iKS^i 
Tf 3i* JfcflW Lfc h i— s&*«MR«J*»±»«SWt=5l 
< ttttS ^ t *WIST* 4 1 # ^. "C . Ti^-ftS 
f5A ? 8 0 nm— 80 0 nmT'$>4i-^>, T^5— 

4*l«{«m z Pl * hi— te^i:3S<M^-r4C:i:(cJ: 
0 , d cr,mmmi=F l *« h i— «0*«Sr y h n~;U 
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n;t tfx- a *: , ffifflawrF-ciMflfcifiwt ft f 
«o f-j— <7mm&Mi.£m&X'Zx^z> hcob^tx ^ 
coo26] ttz. *%pn<nmmm-jjmz&^z . f 

i — fi^cOHKIlJSS: 1 0 0-80 Omm/s e c 
9*£<5rft. 

[0027] F^-ffl#ftO!IlteJS&* < 1 0 Omm/s 

eci oav^, f-?-- mftftt hi—mayis-v 

Q-;Uj»*36i«»^<lK: —2k 800mm/s 
e c i 0 3SV F WlfflmA b VXtf± § < 

[ 0 0 2 8 ] § £ tc , *»^<0B«JB)R^£fc:*J ^X. 
h-t—^rtk^EHEWj** 2 0 0—7 0 Omm/s e c 

«k9*S<&ft. 

[ 0 0 2 9 ] *»BB«WflWSrtarj*tc*}V^T , F 

i—w^ris- f £ . f ^-ffl*«sOi«iafcsK u r s h 

£:£=f AJf£WLT^ft h-t—mi67l"- bt-f& Z b 
iz&L bi—cr>W&3ybv-}\Jto%:tf±%<%&. 
[ 0 0 3 0 ] £ *»W«OB«»)S*JitC*iV^ , 
tfryTS F#W3"A*c0v3T-D?lJgSr2 5KJil±6 

J:9*S<3rft. 
[003 1] *SPJitf>H«WBlfcfr££:fe^T . XV T 5 
K-**^AJi^)^aT-DW«*«2 5Jg*}$, RV6 5 
mne>%&t}^-?tli>. b~)~-fMi7U-blzl:&bi~ 

< < & 9 . mww-wj: f 

[00 3 2] OT, *f^>»JfiSttfco^TI¥ L <tt 

[0033] *»Dlfc:*$^T F-J— ti. 
80nm-800nmtJ)l.f^X T^S-^A, S 

;*>h-*— frWtti:. f^-SfiS^SOnm^i 
T* 6 ^ U ^WOillifif 2 SlPP^-ttfeS** 3 
0 nm^mX'h Sy'J ^W&^i ft . 

[0034] fflfitVm? 1 ^¥%-JX^f5* { 8 Onm* 
ffiX'b ft *&tt . F y h o -/UDS9*## 

[ o o 3 5 ] MfltntftT- 1 <m-^-mm.ifis> o 
o n m * in i * . w&.m& mm izm^m % o 



[0036]f^y. s», y'/ua^ 

AOBHMtevvftitafe^'fcO, *7-ffl«ht-(: 
fflv^ft i i: *>'TI= , F Oflrtta y F o— ;WJMfcWK 

[00 37] -f-^V. T/l'S— ^A. ffiffts 

2*<?)^i^tiwMimw\-<vi&mffl(.%Li-x'i&. fe«c, # 
■c*f»»oaiH*-r^-c«wi-r ft - fc #-c£ 

[0 0 38] ifc. ft3yfo-;Ht. J8«fitf*flsSi 
f\«ffi-9(ti:<S^t. f-?y. t/I'S-^acdw 

[0039] 1 WT^-iJCKSi, ±K<0» 

ft*«tO*ft*«*'Cl 0 0nm-5 0 0nmt'i6l.: 

[0040] *|««t4?- 1 WHWJIttlftWtffC 1 0 mC 

[0041] ^asste^ i « . >y r y y^j. 

[0 04 2]*aiWK[ : F-Ui, 2«tLh<7)i^Sr»fflt 

[0043] mmmn^in-muibLxte. bi—m 

TlzttLO. 0 5^5m&%X'foZ>ZbfiWtL\<\ 
0. 0 5M&%*.ffiX'te. »Hfc*«-&*»^B<OiSfi<0 

[0044] *HB«S[^<0 2 <D s ¥-i%-mmii i & 0 n m 

m±x'S> ft . wmm.=f- 1 iO^mn y F o-;W» 

[0045] £E»&^2(i, ±ieo^m«- i OiS^>ft 
a*"CT%-<WBWw* 7 o n mjrre&ft z t amt i 

[0046] te^»i^2i:L-C(i, V^^A, ffi 

mtte/mmm/ u y uw^sr^f ft i t ft . 

[0047] Ztlto&KfrX'b. mmsL : ?2it. +9 
y. -^Asov^-fix*^)^b!t*T'J)ft c: t 
U\ ^-r^y. r;U5^^A{i, M^Efii 1 1 w^ma 

[0048] *6««t4^ 2 it . -y r y y^K 
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[004 9] «S«&^2{4. 2«kLhtf)i>tf>£#ffflL 

[0050] imstsfcHL^ 2 ^asanJtfc Ltt4. h-^-s 

^KttLO. 01-1. 0®*%. $4>«C{40. 02- 

0. 7 Sf*%T& V\ 0. 0 l«l%*it 

1. 0M3L%ZMl&t. hi— commWiZWj:o , 
[00 5 1 ] y'J *«8fOfM4g* 5 3 0 n ml^ 

±X'h h m&te . mwffiM? l wfln y b a-/HWIt; 

[00 52] *3tffl1iZtS^X „ S' U tftRfiffOfliV ^ftlff 

[ o o 5 3 1 y >j ^«ta^<o¥%-<«fta*4» ±ie<03» 

JR* 4 OiS^SaiT' 2 0 n mfilTC* £><!£: L 

[0054] yj #R&^C0«At tT(4. 
^fc*fLO. 2-5. 0K*%. S&fclttO. 4-3. 
0 SCi: £ U \ 0. 2 
R.SiY, 

m : 1 ~ 3 <nmWi 

n : 3 ~ r omm 

YfhZ\ttfX%h« 

[0061] ±ib^u ^sHBttov? y# -y ru y rm 

fc OfcaWfc Lft 5 y iJ >v r U y ^FJ£ * 4 te* 

mm. x\z. is o%&mm* «/r 

[00 6 23 S'Ua— ysM/Wfc LT(4. — JRKttart 

X'^Ztl&hCOX'fo*) , 
[00633 
Hk2] 



JRHtcStrs^ffelBioaAfOSMI^fetii*, *fc 
5. 0K*%Sr^^4t. <0ffi«tt*«^r-3. 
[0055] ^U^MiTO, *r<iX>\uyyft&ton 

4. 

[0056] aa^S'Srsr'f ^saax u #tFF*tfWfc 

A^#<J«5r<» ifcNa,o, so 8 2 -*fco»JtaHEtf>$r 
[00 5 7] ft^'J^CtJV^Ttt, WttEBt: 

fcwteutf, <s-fkr^s-^AX(4«ftf-^^^ffe 

[0 0 58] ^IMBCfflV^iii^U^We^i. ^7 

vti 7r'j y?m y u 3-y*4 ;i^rc«ia-f *i t 

[0059]^*7r'J y^'Jt LTJ4, HRsC 
[006 0] 
[ft 13 



irR 2 SiO-(SiO) n — (SiO)— SiR 2 R" 
!«' R 

R : j^SS: 1 - 3<7)T)V*iV& 

Ft' :T;^/W, Anyy^tt7/W, ?g 

y7f/^y'J3-y^^K T/^/l^tt^'J 
a-y^-^^, «-^fMf l/vSEHMJ 3->^ 
;K ;n^7i-^y'j3-^-j;k 

[ o o 6 4 3 y u ^Mao^(4^»^iSffi 

Sr^y y x IV 5 ^^-^c7)?l^-ti S-fflv >'Cltt»fi^' t X 
fc^v^Ls <-^.y u U 3— )\s*v$Mrth 

■tmzk^xb&w fo&^\m%%m\izis»a-> 
*4 ivzmtRh^ LA>t», ^-^cov 'j ^ 

[00653 *fWBtc ti v , h -^-fe-? t mm®* 



(8) 001-242659 (P2001-242659A) 



1 1 & matt®, l h 1— mmtbznttk . -r <^ h 

[00 66] *^tCfcV^Th^-{4. h-y— <0fi*¥ 
^4^^4-8^ mX\ 4 w mOT<0 h fiW 3 — 

[0067] h 7--^S*¥*3?if2**4 // m**»-C#>& 
[0068] 4 m mUTcO h -t-ttHfi 3 

ft s*§^«i . m k -y h <mw&m< % <o v > . * 

«R«cA^> h •*—»*, # 7 y mamumz o jk *■ 
[0069] awwHcfcwc hi—a. hi—covkm* 

■frffix-nvrnx-ftfe 0-9 0XXWB£&tc< t & 

[00 70] 6 0~9 0TX«Mfctf— ^fctf-fih^- 
[007 1] «Rtf-?#6 0*C*»fc:*S*£, 

[0 0 7 2] 6 0-9 0T:£^b-?#&*lf±\ 9 0 

[0073] ifc, #»UI{c*JVvCh-f— K*- tf> 
^il#ft*Wt'<06 0-9 0*C<50?aK^®f»f-^^ 
tiffitf 1 0 °C , 3 <o fc« , 6 •CUJlTrft 6 cot-X 

[0074] h i~-<n*mkftmzwi&imx- ? * 
6o-9ort*-ri>^®^-ri»^©^LT«, h^- 

*K:*3BR»«ftfc(t*iWRe-^&6 0-9 0°C(cW 
[00 7 5] ^H^WK:fc(t&l»&t--?£6 0-9 

[0076] 7 7?Xi:Ull A-57-fy77?X, 

M^y-y^xaix-e^i^flc, ^y^yv-y^x&tx-e 



1/7^7 >y ^X&t/^t&Itt. #/V?vC>7 -y 

Jf + yf'J57 7^Xf, ^7-y?X#X>*-Hx£><0f8 

«Hfct-?*iiiifttf ms???** m 

[0077] V-y^XCO-S-WMt LTti, h"y— ffl^ft 
tfO. 3-3 0|ff*%, J;9*?lfcL<i±0. 5-20IC 

[0078] *&wi,z&^x h-t-izm^ftttimmffi 
[0079] wmmm h+- commit, mm. 

xfii/ftl^. ;^xxr/Uftfi 

XfUy-t'^Mfyl/7-h ysa^-f*:. Xfl/y-?" 
fyxyM^*, xfi/y-^/7Vy«l^ x 
fi/y-T^'jDxbyM yfyftl^*fwxfiy 
jK'JWkb*-^, 7xy-;HSBt, ^* 

y^vmm. x^^«». ^x^vfflBi. # 

[0080] *fMHCtiV^T Wi, L 

xfl/y^-K'j7-ll *ftg#<o±«tf«tt>WK 
< , co^m#tt*U 0|6J± t»4 Lt\ 
[0081] xf-py^M^^xf-i^y^ y^-lc 

-2-X*/WSf>-;K 7?'J/^7x-/k ^^^U 

yn» . > ^ ^ y x ? 9 y /n?xf/K * * 

? y /my-f-yu, ^ ^ ^ y ;pb?^ ^ r ? y ax h 

y^, ^^?iJnxhij;K y^TS H««>J:d4r 
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-ttl> £ k fcJ: O^awft^^f^l. £ k & . 
[0082 3 *WHfc*»lrVC h-^-(is ht-OTHF 
*T?§#?> G P C t — ? 1 . 5 7?- 3 . 

[0083] hi—COTH F *T»#tf>G PCjBJ^TOb' 
—91t=f*&\. 5 7?- 3. 07TC*4«^«> 

h. 

[00843 f-? 1 . 5 7J*3fC* & , 

[0085] SSMHtefclvC h^-«i, h 

1 0mgKOH/gWTT-&&£kA«U^ 

[00863 h^- lOrag KOH/gOTt 

**WWS*i, Ft-«WJ:WiU mate 

[00873 *«!JIfc*JVvC li, h^-<7)#m* 
cOMWffij&M 0mC/kg^80mC/kg"?ft6t)« 

[0088 3 h^-<0fl«*tfaMW«**4 0mC/'kg 

h. -H. b t-<7)Sli^»«l!!! s 8 0 mC/k g J 

Mtz&sii.. mmvmfo^hi—mm. at vim. 

[00893 *«»fc*ttvt hi— it. *<OJBMJMHRS 
F-1W100-1 70, 100-12 
0, *<Z>JB#fl»SF-20>tt#l 0 0--14 0. Sfe 
£12, 100-1 1 5 T* ftfcffiU^. 

[00903 ±teiEH£*>-&^(i, Jt«W£ h^-- a 

[00 9 1 3 SF-1#1 7 0*JHi6*&. S 
F-2#l 4 0 Wfixi. h^- <0« 

[00923 *mi<7)h-i---mm#zftzxnizt$^ 
x, m^mtzim&^^m-it^m^m^t^ 

4Hfrts.rk##*u*. ant* hi—^mnm* 

J:9rtl±U *»B^SRHt:*rtTs J: OWV^ft**** 

[00 933 ^ftttafe«55WBHt^«^ill8'fl:^ 
ifctt. £K»-ffc£ttk&»Sfctf>fi-&1ii 



tfoaasiati: h-*— a^»c#fLo. 005-1. 

OStfigP***?;* U\ 

[0094] 0 . 00 5 &m&fa±.<D 

mkwnt>ti%\,\ ttz, 1. o«*«B*jBi*«^ 
[0095]^, &mmiti*mt txit. ^sjs** 

[009 63 *3MHfc:fevvC, $3&fl:gftO&JRIifl: 

k'tf&S. 

fB% &tf , &$S«*i^ 1 k v w L t fcra^HBrt* £ 

So 

[0098] **i'*)VX>m\L^<n&W>mi\L-Sfy>. 

Atixit. hi— mmttLo. 005-1. omm 
1 0 0 9 9 ] 0 . 00 5»***ijreuu ^«tti*i±^ 
its zh%mm&itn±cr>y)mmbti&\ 

[0100] $ hizlt, yf*is/}r\s#>Wtft&®<V&m 
^ftWt"^AR36*, T;P 5 -*7J±±t:\ti')l'-3-*7J±X' 

[0101] v^-c . r fittiMti ^ 

14 j fctt, x*Hl*f«a(cfe^-Ciaifc^«J:afc:, iBS 
S3SJK^' lOOOOcps (count per se 

c o n d ) VXtX'h 0 , t*O*m*m0 . 3 d e g r e 

S^b-^ft^JSiS^^^Isl^f^^-y (02) ktt 

vmmt?? vmmfttkmzx vm&mmsAzfoix 

0 0 0 0 c P s JJLbTft 0 , ^O^ffi¥H*<0 . 3 d e 

* fc«4iMiitt«« miitm*. %m<offlmz 

VgLXMfeft 2 ^^6 degre e ^pO^fflTii^ 
l/^ht-A^#^^<, 2 
< tnh k asSME^h S < «r 6 £ k 3&»/b , 2fl*«4 0d 
e g r e e £«*&ffiH7tiffl5gBUt**/jN3 < » -^^> 
O«irc«ttfli*fc«IPttA<0¥i|»f*ff a £ k(4»4 L 

[0102] #&Hj|tf)X*0$ftf)fl|jgfctt. Mxtf. 
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(tt) Vy? • tMxyxSXfcHtffiSSfMXP 1 8£ 
fflV\ CuK«IJffll«^ftt<t , )i^^ 

■ X&®ER : C u 

■ <§m& : 5 0 k V 

• : 3 0 0mA 

■ X^^y^M : 2 d e g . /m i n 

■ fyru v-xiapg : 0 . 0 2 d e g . 

• fttfcx U -y h : 0 . 50deg. 

• gftXU y h : 0. 3 mm 

[0103] #$&HH£ij\,vC hi— a, !&mi,z&tx. 

h •*— izumwwMzmu txt^\ 

[0 1 043 Y+-*%^mzmWt&h<r>kLX, 

[oio5] witf , WfhfeJSiitt. hte$m& 

WbVlb 0 . * J TV£«M#:. T-t+frT* h 

[ 0 1 0 6 3 jEOTCttWWttrf 4 i><nt LTTK 
Wfc&W Mi* . 

[0107] tfjiif . -yu^v&vmmm&m&mz 
k&$zWfa; hUXivi^y^ry^-^A-i-t 

Hn4fj/-4— ^-7hx^7*yK*B, xh9Xi-/l/7* 
- »7Af- h y yjlstotfU- h*<oes«7>*-? 

umaifctife^u-^wR (h—^-fim i/ruu m 
?>y^vm. ito^f>«, i^y^f^i'j 

Xr>g?. ^-^IL iftA^BL 7*1) 

*sTy\\M. 7iny7yW) > ffittUBfEiitO&K 
tg; yVf/WX^+t^f h\ ^^f-^XX^df-^-f 
h\ ^i^n^^xXtf^MM h'f«y^^7x 
XJs*tfrA h* ; y'7*f;WX-fl/-b > y*?f;^X 
h . xV:? w\*y)VXX-#\/— ym><n>v>-%)Vii 
JXXXV-vm. : i<ife^lM!loav^i2iBBKLh«A 

i o i o 8 j ±m iKffimfflfflMimm?VzX'm\ * t z 

1 0 1 0 9 3 4fc, itife^WWWHWJwm^ftS 

[oi i o] jgtc#?£Bj!«h^— rhc, mm 

[01113 AttWfc'&toi: LT<4. *#»WWHfc L 

a-S?. i-7hx$L mjjvxy&cr&mt-isito. x>v 



*ym, J})V#y&ZMmzftr>i& J rt=f-W.fc&te. 
-ymmmxz&« 

[oii2] ^s/iR«i«wfc u-craar^-^A*. 
[0113] tmwtuwmmaMit. ®bi i o o«* 

mzttlO. 5-10*l»iJ«ff4U>. 
[0114] *5WHCt5^-C hi— 
(4. It-fe*^^ LT#-*yX5'y?. V^*;M 
h, «Tt*t^xn-/7-l:>^/yryffeiS'ffl 

[0115] ^xo-*-&S"Ii; LTlis ateTVfc^ 

[0 1 1 63 MttWfcUi. C. I. tf^OOMxn- 
12. 13. 14. 15. 17. 62. 74. 83. 9 

3. 94. 95. 109. 110. 111. 128. 1 
2 9. 14 7. 1 6 8. 1 8 0*tf#jt£fflV*6fl*. 
[01173 v-fe*y?«fcsWi: LTti. 8teTVfc£- 

m, ^vxsyik'&fatf'&^btLh. 

[01 183 JWfcttfctt, C. I. t^yM/7F 
2.3.5.6.7.23.48:2.48:3.4 
8 ; 4, 5 7:1. 81:1, 144. 146. 16 
6. 169. 177. 184. 185. 202. 20 
6. 2 2 0. 22 1, 2 5 4*«mdf?£U>. 

[0 1193 xT^stftfflfc LTJ4. i7^oy7-> 

mis-*iti!timtfmmx* # * . 

[0 1 203 C.I. y hX/k- 

1. 7. 15. 15: 1. 15:2. 15:3. 15: 

4, 6 0. 6 2. 6 6**<»Kt3FJfiCfflffl-CSe. 

[01213 zti^commu. MmximsLmzit 
wmtfr?>WMX'm^& zttfxz % . 

[0 1 223 *«BJ*C*JV^T hi— £ffl^S«fe3>Jtis 
fefflft, 3^*, BfljK, SflKtt. OHP», hi— ^ 

[01233 um&fflnmmz. mm i o o«*»; 
» l i - 2 o nm^mm Lxm^btit. 

[0 1 24 3 Mfe«fe^Ji: l/CVX*:M hSrfflV^ 
^«4. ftWIMaBkWSrO. mil 0 0 L 
4 0-1 5 0KMaJaSJnL-CfflV><b^L6. 

[01253 3wwc*ji»r b-f—m-vm&tf&t i 

TJ4. hi— om^Sr. ^y^x;U$^-. 
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fflVvfc8ttfcEB, S«PBl*^a]fflfl:», ^'x 'v N 

[0126]*fc, mcoumt LTJi. 
ft.*******. 

[0127] *WSte*JVvC hf— ttW, ^cOgijtX 
[0128] i^WW^TWftSfifc h*-fitf tt, 

[0129] i^lBt^rftCov^T. iaTWBWKcKW 

[0130] S^-MttMl: LTtt, Witf, 2,2'- 
TVb'X- (2. 4-^f-^N*Un^hU;U) , 2. 
2' -TVh'X-f yr^-Q-hU/K 1.1' -TV'b' 
X l-*;^-h"J^) . 2, 2' 

-7Vk'X-4-> h*v—2, 4-^f;W<Un- 

ryjRS^BttWJ ; ^yyw/i^/M-*xi<\ .Xf-^x 

?7l^ h y^M-^f x K . >M y 7°o b*/l^/W:*=¥ ^ 
-W-b, ^^ytb'D^JfyK, 2. 

[0131] &£^$&ffla«an&tt. 

J: 0 SMfrTi 36*HRWfc:tt*«**c» L 0 . 5-2 

[0132] m&m&wmmt. m^mzx o^t 
»sr4**» i omm^mmm^^z. %.®xim-& 

[0133] a^**w»-t*fe«>4«EP<oas«wj. ss$ 
sim , «^«±ffRp& jetcassn uav** z t t> we 

[0134] £tt*<U: LT(i, ±t UT 2fflJ3LbZ>*-& 

-b* y % i? vm<r> i. d =fi3Hfcfc ^ b'x;Mt 

ifuy/ya-^r^'Jl — V, xfuy^ 
'Jrj-;l^;><?? 'Jk-K 1. 3-7'^^^-^^' 

^ 9 ? v v- vm<r>i, o z—mtei 2 «#•*-* a 

yixxf^ ; yf-zl^r- 'J >\ j/t'x/px— f-yk 
[0135] fl-iJ^Ji: LT (±, JSMMt^-Ult LT, U> 



-f-fUt. Ko^f >-7°nbVHr;Ua— x, x^-/Hr;H3— 
ffiffl-e#&. 

[0136] iilfe^HWPUi, «-^14*M{*: 1 0 0®* 
SMCttLTO. 2-2 0eSgB£ttffl-rS£fc**#£L 

[0137] £ft&#«0WH:, TfiIRtf>«><0S:*tf>iiffl 

corns. mmmwTizm ^x , u h u v^imm 
t w&iv ~>vj**mm £ m.^ x-mmmsmz 

o. ooi-o. imm.®<7)#mm®M&tiimixi>£ 

ymxvvj*. ymnDVis+iA&tfmftitih. 

[0139] *$HHc*Nvna. VTcomzmsifmiz 
x -oTMfo&Mz b 1— zmm? h z t w*m?*> h . 

[ o 1 4 o ] Hn*>, n&mLm.^zm&£®mfrt> 

mm. vmzmmt. mm- 6. tnmtWB&t&ton 
±. ^mziz5 o-ccoumizi&feLxn&zft 

ffitij^TJi, o o«M«fc:»U"c*3 

0 0-3 0 0 0U»g|5£tfMi: LTffiffl-ri.W*W* 

[oi4i] *&wiz&^x. ±.j£v>mm®mtmz# 
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[oi42] ±aeatt«iB<oasjii»(±, *s*ttfiiii i o o 
x l < ti 2 ~ i 5**arc*& . i nmm&m? 

0. 31 ^ 2 5 «»g|5 k h-*— »^*11H=»*S 

[0143] «l>flS«:8IJ!gk LTfflt^ix&ftftftfFS:^ 
[0144] XV^XT)VJkmke>TiV3—iVWt$t.m. 

«*^-o-to 

CH 3 



/K 1. 3-^^*—^. 1. 4-7'^y^- 
/K 2. 3 -7 , "^y>>'2t-;u, j;xfuy/ij3-;k 
h'jxfi/^'ja-zk l. 5 -^.y^yv^f— ;k 
1. 6-^^-9-^^-^, ^M^yf-zl^y 
2-xf-/n, 3— ^-frfs**— **-fbtrx7x 
y-A'A. Tie (-f ) #^ts*L*tr^7xy— /mbm* 

[0145] 



-O (-RO^yH 



H-OR'-O -^_^-0 ifO-H 

/ ? Hl 

I St*. R* tt -CH,CH 2 -. -CH r CH- 

[ o 1 4 6 ] ±ie^*p & mmmu^ti^ti-m 

'jxf i/y, sicy (*?) 77 y/uxxr/K ^7$y 
*m wt Kii. ^yx^yxi^^-K 

[0147] *fmzt3\,*x s hi—m^tmmmtt 
■col ^y^x^s^if-, '^yvfj-r-KHrtm 

[0148]4fc. #SMH£*iVVC, h-i—wimfotm 

wtm? 2 , ^ y ^aeia^^a^Bw sisbwm 

k LTti, ±fSk PJ^^^Ti* $r WJ -1 k « . 
[0149] fflmcott?gcom%Miz^X&Kg>. 
[0 1 5 03 Wmcoftttii , gpc ( >r)vn- $ x- 

[0151] M#W%GPC(r)mi&mb LTf2, =f*> 
V 7- * V >y ? X v "> b ;Px 2 0 

«ffl»liti*fTofc», 'J-XM'4t^-^-Th^ 

tK077y) (CiT»Lfc*»**7g*«0. 3/imO 



Cn) 

Xli -CH,-C- 1 
CH 3 ' 

BfjOTJtt* yy^yy < ^-x^mLtz^yriui^ 

KA-801, 802, 803, 804, 805, 80 
6, 80 7£^L«*#yx?'l/:^»cOW»*ffl 

[0152] BMB«J31T<!0 i 0 (C*»6*l* . 
ti, J I S-K007 0(:$f|,. 
[0 153] (l)IOR 

( a ) m$\ ; X.^-)l<^—7-)V-X.1-)l-T)Vzi-)VmB. 

(l + i ttzl±2+ 1 ) Afcli^yHfy-x^Tyua 
-;^1?R (1 + 1 *fc«2 + 1 ) T, 
fflEflrtc^xy-^^WyS-^^k LTN/l 0 

(b) 7i7-^7^1/^yM; 7x/-;k7^1/ 
>f ^1 g^If/Wl'3-;K9 5v/v%) 10 0m 
1 iZMfr-T. 

( c ) N/ 1 OfcMitt; V*7J±-X.+)VT)V3—)\sm 

?§#>lx^7VU=J-yP ( 9 5 v/v%) trMtX 1 f 
•yh^kL, 2~3H«cW**at-ft. USSiJ I S- 
K 8 0 0 6 ( tSB^MWfc+aSJgfclW* ) 

[0 1 54] (2) Jitt 

S«f4l~2 0g^iEL<(x*>Ok 0, ClfLtc^JlOO 
m 1 *jj:t^«^k Lt7x/-^7^W 
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HcomiflW 3 0 IHBtRl ^ £ £ £ **J^)«j5 t f S . 
[0155] ( 3 ) fh*5* 

[0 156] 
[ftl ] 

BX f X 5. 6 11 
A = 

A:mm (mgKOH/g) 

B : N/1 0*SMb#y^AX^;WT/W3-/l4t$Ote 
ffl i (ml) 

f : N/1 O#M^y^AX*vUT/P3-/l4B«0>:7 

[0157] eK^<oa^*ffit=ov%Ti*^4. 
[0 1 58 3 hi—coMM^mmmm^mi. a 

-/^-*-?y^-TA-i iS!**Wi3-/u*-v 

- o-^^-as) avpc98o iA-vt;^y 

tr A -?- (NECS) £»«U 1 6^WL 

[0 159] WHWiUMMfc^Mj^ASfflv^r 1% 

NaC l*»«tMlli-*. Mifcf. I SOTON- I 
I ( iyf •( 7 7 y> A7itl ) # 

mmx'Zh* ffl^mt ltwl mzw%*.mm i o o- 

15 0ml *Ct»Ji l/C JMIRSttiffl, ff* L < 14T 
tv*)V<*>*zy*iV7itymm:0. 1-5 ml Jn;t, 
^ZWmm* 2~20mgfln;l*. tttffcSRHLfc* 
«8tt«fHft4MK»?tt 1 - 3 4WStfHft«ui£ff v > , I? 
£8t££K£J: DTA'f-t-i IX 1 0 OjumTV*** 

[0 1 603 Mm?C0ttnM<0ffl%3jmi,Z^T&K 

[01613 *%wcomm?n^w&cr>m%.-%mt ix 

»IS : 2 3"C, SUS : 6 0%<7>CDmmTX\ df A- 'J 
Ti:L-TEFV2 0 0/3 0 0 (J**??—? >y?#$8) 
^fflVK ^'JTIO. 0g«Sf0. 2gm* { 
5 0m l«0*'JX*Uy«CO£»£A*U ¥T*9 0H|jg 
kd-tl.. 

[0 1 6 23 &wc\ 03tcSrt4. o&\ J£fc5 0 0* 

#<oases»2^*(?5«**jniowi (g) t-t*. & 
(ai^»2fc«^*ap3W4i6*s*) teas, 

«9lP7*»feJEE*24 5 0Pa (2 50mmAq) T'flR 



51 U i<0«WT'2*BI«gitff V>«ttTF*-(»f 

&\,$-3yfy*r-X'fo , o i g-m.zc (mF) k-r 
(g) t-r*. ae<oftiT (mc/kg) i4Tia 

[0 16 33 

#SttT (mC/kg) =CXV/ (W1-W2) 

[0 1 643 *W%n bi—(?ffim*<7)M l fe1}&b LX 
i4. bi—cOM^O. 5gfc"^4JaW±. ±KfcHfc# 

[0165] B#M£^-TSF — 1 , S F - 2coaiJ^ 

[0 1 663 aMWBte*V^T . JBtfffiftfcij^S F - 
1. SF-2kli, WiJfBARfWHHFE-SEM 
(S-800)^\ 1 0 0 0imzi&izLtz2Mmm 

±.<vbi~-mz 1 oop&ft&fc^yryy^u 

iMftWffUM (Luzexl I I) LMmft 

F-2t^a-ri>. 

[01673 
[1*23 

/ , „ (MXLNG) 3 7T 

Mtt&ISC SF-1. = r-z— ~r X — XI 00 

AREA 4 

flMfcff* (SF-2) = iP **j} 2 X-^-X 100 

AREA 4 /r 

(jS4>> MXLNGiiftT?)*e*HB*£> PER I ME 

[01683 mmm s f - 1 14^^)*.$ ^s-a-v^ 
[01693 *i»fe^*f(=*jftsi»^e-^wa(fefra 

[0170] *^HJfc^^4^||^eft*3{tl.lg^tf 
«|J5W>. 

[0 1 7 1 3 fcfcxtf, A-^yi;t/7-tIODSC 
- 7 & . «JE#SHi, ASTM D3418 

-8 2l,zmtXfto. 

[0 1 723 *«BHtfflV^^&DSCftlWi, 10# 
fc -a fcflL ?S*5$J£l O'C/mi n, 

S0-2 0 o'c^fflT-^a. ffas-^Jtt stcflKS 

*l*DSCft**fflV^4. 

[0 1 733 sa&tr-^iiKfcti. DSC*Stc*sv> 

to. 

[0 1 743 1 AU2 . MVC, ^UXrlKft 



[0175] xftwiz&h&mmfflMLT 1 rxs 2 , 

^{StltFE-SEM (BAiaf^WS^ S-470OC 

[0176] H5t$ix^-?-a-?tL<7)^^«¥%2rlt 

[0177] * . ftaffittft? 1 &t>' 2 «*|H| t fflfSO t 

:GPC-150C 
: GMH-HT30cm2i! 
?SJg : 1 3 5°C 
jfiFME : o-y7no\y-fe> (0 
ffiM : 1 • 0ml /m i n 
mm : 0. 1 5%C0K«£0. 4 

*fc«ffl-r&. Mark-Houwi nk«I 

[ 0 l 8 1 3 *»^W«»rtarft{cov^l2l4 
JiMIl 7 £#8BLfc#6I2rFBMIW-4 . 
[0 1 8 2] 04 (4, *«^fc:fcvvt#jgKcfflv^*i.* 

[0183] 10 2<i««ffl«r*10 1fc:W56E*Srt> 
1 0 2 a(C^mi±^"A« 10 2b £R»t» 55£<£tf) 

matcimauiT^&ffiai 102c t»*tt*6. 

HWttrfAflli, 0. 5-1 0mm (ff4L<ttl-5 
mm) ££##41, V*. R&ffiJ| 1 0 2 

fl*t«feSII»l 0 1 6»4J^*«tt 
^ii o 2b*^i7 ) «i:-fb^J* i L^.{ii$^r^J;otcf * 

[01843 %n<o-yizmn3i*mzm^& 

THi4, tiWA^fV • X?Uifi&mLltSk< 5um< 

[01861 mammizii. ^d>«pvdf 



4) J01-242659 (P2001-242659A) 

<^x'hhm^it. -tt.mmztt-r&m&ftifioy??* 
i¥ *) . atwastf- i 2 <mco tr- ? coraon 

[01783 tmmmjixnnmii;. -UMtoxir? 

[0179] "7 >y 7 X<T)ft?gitt1fi<7)m i fct}&< l Z'O^X 

[0180] *«BBfc:ffi* 77? xwawi, 

7(-/77^ (GPC) 
?-X*t) 

miax 

'jf» sffl^&itj&fr-s*. »fl»^r 1 0 1 com 

XJBkLXlZ. OPC, TWr^y'jny, -fel^y 

rtwizno#«fflwc*s. m^emzr^ 
fcjt*r . mn^m 1 0 2 b^iw#MB«fiSfft 1 

0 l««atJiteiP'UTtf«W-*fc. Htt8WtfitAir< 

[0187] tstttt 3j±m t MWteM.mmmmiz!&xft 
s\cov-7 m±<Mz*> izmt&txm . mtfw»ssii<a'h 
k u >zfj±m£Bm-&zt t>#4 u 

1 1 5{id^mo-5 1 0 2lwSJES:EPJn 
■t4A:«xO«BafC*0. W5e<0«E*««p-? 1 0 
2C0S^1 0 2aKMf|,. 
[0188] 10 3lii|g^#&i: LT^WiliMKST' 

**. «K^ffl«*t5K{45emEm^i i4*»6»r3ew? 

-5 0/iAT-J>0, ttJEEfg <&**«) #5 0 0-4 00 

[0189] ma epjd^s 1 1 5 &m-r&wn^&b i 
xcmn-o-z' \0 2x\ mmmnwi oitopcs 
ft#mmt:mz.immmzftm.L. mmm^®i o 5 

[0 190] 1 0 4»ih^-ffl»#T*0, T/PS-^ 
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[0191] h1~-l 1 0(4. TfvyM'-l 09Cii5 
«tl0 4i^§M. Mn-5l I3li^^l/ 

<r>wm.<r> hi— ( *m b i— ) <?m str 0 1 ff -a T 
v*£. H-f— fflfcflsi 0 4±{:«§n^ht- (4. h 

jwttv-f 1 1 1 itzx ot^i-?iiitift5 
ix. A>o$Ki?nitim?n?). i i 2«^m 

T-XWC**. JXtfVCCWh'*— 1 1 0 £*ififfl*##: 
1 0 1 (cSATifiJJJ (50-500^m) jtffttl 

[0 1 9 23 h-^-^7V- Hill ismmx-hz 

mm*. bi—®mm%Mftzti. rmmmhi— 
m^yu-bi i \<mm^mLxb-i— mnwi 04 

[0193] H^-M^TV- Hill (4. J9fS<s9ffitt 

{c h 1 ^ s-r zmzm Lizmm®Mm<r>M , &v> t 

[0 194] h^-#ft#*tt-ca*%&£M:* 
yiA, ^*y»Bg. rK'J TS H. ]E« 

(Guar, r^ay^ai) . ^y-f $h«8b§^ awt 

«HB**ttfflLTfcft^. ht-ffllWil0 4t:l»t 

[0 1 9 5 ] 4fc. 7P-Ffcl&Att#S*Sft**£ 
ictt, AKWttffctclHni. =r a£ h^HU*fr 1 0 4 \z 

[0196] ±mcvfm*mm^xmmm.ftfo 1 0 1 
wioa tw&wftVt 1 0 1 0*nrfc£>m > c$8k''W r 

A&iZWWAJU TX£A-f T^f&t LXWU T 
Xfll 1 2fr$>QmLX%>&\\ 'UTX#t¥t IX 
{4- M^TXtL-CVp P =l 000M3000 
V. f = 1 0 0 0~4 5 0 0 (Hz)X'fo*), 1WW 

rxbix I dc 1 =200— 5 oovx-ht z:bt>m 
tu\ bi-~mtmio4tmmmi*ioikc?>& 
m^&£xfm.miz&^xwmzixtem®.®x'<r)bi--- 

1 1 O0tt&£ML* SMWflflrttl 0 1 (TMHMWWWflft 
fflO*-r-S.#^W^3, fc4l>\ S8m T^ifcli^ 



XJW rxwfffltlot ht-i^f*104l:i«ffl 
ftttl 0 1 fcflDlBSrttflUMttL&tffe hi— 1 1 0ti» 

mta»#: 1 0 1 fflijtctef^-r-s . 
[0197] ^s*p#»»££*vt, k^«c< htm 
^m^mm 1 0 3 £4 o^isp^if® (»«ffl«rflsni 

b&&tm) *^1gJEEPJn^Sl 1 4(c4-?T ; !§ : «£-t£ 

; t 4 0 . m®.m&fa 1 0 1 *>*BUitf)aB«M& ( h 
) p ±.*#mm& s ixs . fifttt 1 
0 i*»4>*Ksafc«¥«p«» mt^&t txcomm 

JnEn-7€*fll 0 7l=J:>3l6^ttP±tf>H-*— Wft 

[0198] ttJM&nmmsam 1 0 1 izmtt* 

b1~— 1 10(4. 7 //U-H*ft^ jJ"J~ 

1 0 sxvt&Ztit . ? U --y^:Pl««o» 
1 0 ltt-f P-^«3t l o 6 1;4 9 l$€$fu 

^mf§ 1 0 2 c <}; bfflgjmfrbtt* iusum 

[0199] mmmftfo 1 0 1 w&mt lx(4. op 
emit byMztttxnmmmtm h - s 

e. CdS, Zn0 2 . tsXVa-S i <^*0#t1S#^5 
[0200] 06&t/ll7{4. if%W*7JVl}7-<rM 

mm-nm izmm ttcm^ra-t ximme>-mx$> 
[0201] mmtmtk 1 0 1 tc« m u^M[iHK-r-i>^ : 

mo-9 1 0 2 tc J: Om^ffi^* 1 0 1 ±fcig®S&3r 
0 5 £4 0 f??m?il«£«»t!>. » 
«jtft«44 4, 4 5, 4 6, 4 7tCi D8MUfch>"*— 
«*%M$ix«. . IS H ^-flWi-fer i: tc+IBKE^fls 1 

ffl«r* 1 0 1 frt>*fflffl?#.5 0^«0te^(4, «JS4 9 
fflU-CfcA^. TOl5¥^5 0±c7)^SH^-m(4, «r 

rxenjnSM 5 2^4 o^M rxEiunsn./^^ 
ffl^mgpws i ote¥WP±c-ste^§fLi>. m. 

¥ffl^ma5«(43n^^*H^. SS¥o-7 (06 ) X 

um&^b (H7) ^ffl^^^MffmiE^a^ffl^ 

[02023 

^^^(4*^^ : 5r^^RB^I>t^t•(4 : 5:v\ 
[0 20 3 3 ( Hi—e^^l^jS^J 1 ) 2 U -y H^fflEH 

o075X3W3ry3»K7 ooscMgpc, o. 1 

M-Na 3 PO,«4 5 0«*^S-SAL. 5 0°a= 

-fUl^SS) £fflWC. 100 00 rpmCtiffU, 
0M-CaC l 2 *»iR7 5W*»fctft«fc 



(t/7-) XfVy 

n-V^T^yu— h 
( *fe#J ) c . I. Vvt— l 

(vmmvm) wt->m<vA 1 

(8tS$r'J) b (fifo£ ; 

(ttfiiifii) nw^'jx^f/ni 

(MA ; 1 OmgKOH/ 
JML, ±lfi^2r5 0' , C^WL. TK^S^f 
#«Lfc. £*l.fc:S£Htt6ai2. 2' —TV 

[02 0 5] Tnff2*^ $df-t-<02'J y 
•CWR Lfc*SWHBdI{*fc » JhiB¥*tt«J#ftl«:SA. L 
fc. 6 0"CT\ S*»H»i: LfcTKTfctS*-?— fcffl 
V">T, 8 0 0 0 r p mVtm L , m*#ffl)»£jifit L 

jl3I&4 Ot/h rt'7 0 THIMBU $ S>fc4ll*IS! 

#ffij$K4 0'C/hrT'8 0'CtC#iat, ^^(4 
8 0*CfcT 5l*ffi»&;S-ti-fc. 
[0206] *^RlG»TflL jMTTCHff^y v-t 

y^AMWL> rja. kml ^HR-rsifcfc 
[02073 <hi--<7)m&mi> 

y7yht-tf 1 ; 1 OOHSgBtCfcfLT, & 
fiflia^OOnm (flfMt: -2. lmC/kg)»^ 
f-^fflUMfcf-^ ( MttHM&? 1 A ) ; 0 . 5 * 

(fls) ) T4 0 0 0 r P rati 

fufe^u^fice^ (s"j#a) ; i®aai5. at/, t% 

— <Jd&&#4 5nm^ V^HBWlSn 

fciwbf-^^^tt^ («aamm^2A) ;o. 15®* 

LT, 3000r P mCT 5#IH»&#tt LT 

[0208] ht-l<^)Iif%gli7. 0/im, 4 
^mWT^e^{i8. 3«X?*-»fc. h*- 1*5* 

?<5D¥fI1(43. 2°CX*fo^tz. h^-liOGPCIte 

tr<ot:-^4H t *«2 i o o otiboft. h-t— 1 ok 

«44. 2mgKOH/gT*-)fc. 
li-5 8mC/kg?*-jfc. ltf»#Rffi»SF 
-1(4109, S F-2141 0 4-C*>-3 7t„ 

[02093 <h-h-<5o»it^j2— 1 1 > v-t-comm. 
m i -cffl v ^mam=F 1 a o jc , * in* l* 
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[0 2 04] %f&Mb LT 

1 7 0f»SB 
3 0««gE 

5:3 14«*g|5 

2«*gP 

7 3'C) (77nA) 3 0S*gB 

2 0H*gl3 
8, t-^^S; 1 5. 000) 

0. 5«ftgB 

[0210] < h^-OM3t« 1 2 > h-^-OKit^J 1 
-Cfflv^fcHMWMM 1 1 AfcAJv^nJaWi, b-y— OM 
gffl 1 1 ISJfll^ LT h 1 2 Sr »fc . 

[0211] Kb-h-nmmmi 3>h^-- commmi 

JftMl tmmizLXbi—1 3£»fc. 
[0212] < bT-OSSfatfliJ 1 4 > bi~-CD$mm 1 

a** i . o««ufc-$- & imn b i—<Dmmm 1 1 pi 

SIKLTbT- 14 

[02 13] <h^-OS^3tCTl 5-2 2>hT-?)gl 
itW 1 Tffl^JttelSm^ 2 A«*>;b 0 tc, «2 te* L 

tzmmm^im^hVMUbi—commm 1 1 r«k 

LT bi~— 1 5 — 2 2 

[02 14] <b1— <7)$mm2 3-2 5>b1--<7M 

mm i T-ffl v *s v ij mm? a co&*> o k . « 3 tc* l 
^ u #f&&-?£fflv aw* h T-ossiSw 1 1 mm 

iZLX b1—2 3~2 5£#fc. 
[0215] ( h^-- ft^)Wt«2-5 ) h-*— tt? 

« jaw* h ^-©^iSit^j 1 1 nmz LX.m. 

4 t^-T h i—m? 2-5 . 
[02 16] <bi--<7>m&M2 6-2 9>h^— OIS 
1 T'ffl V ^ h -^-^ 1 ^. T h 1— tk=? 2 — 5 
SrfflV^jaWih-*— ^HJtWl tmcLThT-2 
6~2 9Sr^. 

[02 17] ®^)WSI«6~9) h^-tt^F 

OS^jt^J 1 T'fflV^>7 «y ?XAt:*^-CS5 (c^L/iV 

[0 2 18] <h^-OSg3S0iJ3 0-3 3>h-?—^ 
it^ij 1 T'ffl V ^ h 1—n? 1 T h T-f4? 6 ~ 9 
$rfflV^^M4 bi—<DM&mi tmmizLXbi—3 

[0219] ( b^-mf-COmmm 10-13) h^h- 

m^Fowmm 1 tz&^x . m&mm\Rif&.m&mzm 
ffi-t&Zt lz£ d , G p c^Tiot-^^asriras 
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^■thi—n^l 0-1 3Zfttz. 
[02 20] <hi— CDWii&M3 4-^ 3 7>hi— <OM 

mm i -efflv^c h i— i tc*^r h i— a^ 1 o- 

1 3*fflV**JaW*h"*— tra«tcUT hi- 

-3 4-3 7 

[0221] (hi— &^SBt0ll4-l 6) hi— 
tSt^HJtWIlCfcV^T, n-rf-^T^UW— [022 3] 

( hi— &7<Z)§!Bt0« 17-19) 
( ISttfflJRI )Xfl/y-r?'J iH/WM^* 
(»feJPJ) C. I . t"^yh/;l/-l 5 : 3 
(fiSWJ) ^^;K^*-h ; 7 3'C) 



f;^ffffl-fliKWi h i— tt^ O^jtCT 1 t fsj^tc L 
T . fi4 C^-T h -i—ft? 1 4 — 1 6 £f#7t . 
[0222] <hi— <7)®B£f0i3 8 — 4 0>hi— <75S! 
5tCT 1 -Cffl^fc hi— 1 ^A^T hi— 8tf- 1 4- 

-3 8-4 0^. 



?s*$# urn u»t .t ^xrnmmM&n^tzmmt&ft&i 

BB8«flBR*IW Lfc, *4 Kijtf hi— a-? 17-1 
[0 2 24] <hi— ?)SS3i0!l4 1-4 3>hi— 

&01 i x-m^tz h i—m? i izfrtx b i— 1 7 - 
1 9*m^mm&bi~-<7)wmmi tmmizix hi- 

—4 1— 4 3£»fc. 

[02 2 5] ( hi— tfrP«O«jft0ij2O ) hi— IHV) 
WftMl 7te*JWt. tSVWBBJ: 'J 

Ji hi— W^lgjtflJ 1 7 fc R&C LT . Si 4 tejjrT h 
i— tt*2 0fcf»fc. 

[ 0 2 2 6 3 < h okjmh 4 > h -r-commm 1 

TfflV^hi— ft? 1 hi— ft? 2 0£fflV*S 

fcWi h i— <nmm 1 1 R«tc LT h i— 4 4 £ ft 

[ 0 2 2 7 ] < h i— cO3RJt0iJ4 5 > h i— OiSBtCT 1 
K*iV >T . HHmft? 1 A : 0 . 5 0 tc, 

«s*ft? i a ; o . 3 jutt^nttitttt?- ic ; o. 

3 SJaWi h i— ^SBiM 1 1 R«c L 

Thi— 4 Sfcttfc. 

[ 0 2 2 8 3 < h i— ORJtfJH 6 > h i— OK&ffl 1 
fcfcWC, »S«tSft?2A ; 0. 1 5naMcr>frfr<0 

(c, mwsm? 2 a ; o . i wmffitmrnm®.? 2 c : 
0 . 1 %mmwm-r& wh& b i—commm 1 1 mm 

tcLThi— 4 6*»fc. 

[ 0 2 2 9 3 < h i— c9gBt0lj4 7 > h i— OKJfiW 1 



Is 10 0K*» 

7«*g|5 

(77m) lOStiSG 
2£fiSB 

twfcv , mm&m? 1 , 2%.vi'V trm&TA % mm 

£ hi— ft?*: 3 0 0 0 r P mtf 5timtefflSct& 

um± b -j—nwtm 1 1 mmtz lx hi— 4 7 

[0230] < h i— co8Sjg^j4 8 > h i— coiWJ l 
Kfcivc, aai8fcft?i tHi*fc*HMt»$>T;Wf/k* 

'Jf-zHK^T^S-^AllMb^ft : 0 . 2 5tt»gRS:iI 
■&flHW4 JSWi h i— cOS^J 1 4: R«t LT h i— 
4 8 zwz . i co^^tto s/rrt' # 'J f-;i^<or/P 

etfSTMA Odegre e ^KffltCWJaiBE* 1 1 0 0 
0 0 c p s J2JLhT\ ^O^ffl^fS* 5 0 . 3 d e g r e e 
JJlTCfc* t-^SrW UTV^V^C i: SrHBLfe. 

[ o 2 3 1 ] < hi— <7)mmm4 9 > hi— <Dwtm4 

»7A»ft^Bi : 0 . 2 5K*8Sfc:*»iT, *6(C*Lfc 
3HfiUHb^?il2av r jK!lO*t LfciaWi hi— 0)Wkm4 
8tmmzlXb+- 49-56S:#^. iiT, r # 

b j , r #*es^r^/i^- ^ f-/HJW)^ a Ais-fb-^i 

tt, X«EI«f«JetC*J V . SJ^^i 2 (9 *>' 6 7^4 0 d 
e g r e e OtBHfc jH£5ME# 10000cpsJ.Xh 
*»o¥«*||**0 . 3 d e g r e e felTT** 

3RFe«Hk-&»4Ej X«EI««|Jgfc:*JV^. 81% 
falgtffkkCDV-? t LX, 26 = 13. 6degre 
e fcMjgSSUSa* 15O0Ocpst*0. ^<l¥1i= 
0. 1 3oe-?SrtUfcO. ttfttt«rtt-C**ii: 
2-5112 L/vio 

[0232] 

[«1] 
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[0233] 



[0234] 



[0235] 



[0236] 
[H5] 





mm 




§lflI[mC/k B ] 


1 A 




200 


-2. 1 


1 B 




130 


-2. 6 


1 C 




ZBO 


4-3. 6 


1 D 




350 


+2. 2 


1 E 




320 


-3. 2 


1 F 




250 


4-4. 1 


1 G 




1200 


-3. a 


1 H 




200 


4-20 


1 I 




250 


-o. 3 


1 J 




75 


-8. 2 I 






700 


-4. 7 



[IS2] 





to* 




2 A 




45 ! 


2B 




50 


2 C 




515 


2 D 


■< v ^;uv^>-e £ ffi ffli a LfciHbT;us=<t> a 


65 


2 E 




/5 


2 F 




30 1 


2 G 


aMtv a 


60 ! 


2H 




40 1 


2 I 




90 



C*3] 









A 




8 


B 




1?. 


C 




ia 


D 




40 


[*4] 



la? 


roar 


4-wmlU f 








CmaKdH/r) 


MS 




SF-2 


i 


7.0 Cum) 


63(ffiK!H) 


73<TO 


3? TO 


21000 


4.2 


-58 


109 


104 I 


2 


7.6 


3.1 


73 


32 


22000 


4 


-49 


110 


104 


3 


83 


28 


73 


32 


23000 


42 


-46 


112 


105 


4 


39 


67.0 


73 


32 


22000 


43 


-78 


109 


105 


5 


66 


220 


73 


32 


21000 


41 


-77 


110 


105 


6 


7.1 


82 


55 


28 


21000 


43 


-54 


110 


104 


7 


72 


8.1 


87 


40 


23000 


4.4 


-59 


109 


103 


B 


72 


82 


95 


4.7 


20000 


4.3 


-51 


113 


106 


9 


72 


82 


75 


14 


22000 


42 


-5! 


110 


106 


10 


73 


7.4 


73 


32 


12000 


4.2 


-53 


111 


105 


1 1 


70 


8.7 


73 


32 


17000 


4.1 


-53 


110 


104 


12 


7 4 
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CLAIMS 

[Claim(s)] 

[Claim 1]A process of supplying a toner on toner support by a feed roller; press a toner on this toner support 
with a toner spreading braid, and apply a toner on toner support by predetermined thickness, and. A process of 
making a toner rubbing and giving an electric charge to this toner; An electrostatic charge latent image formed in 
latent image support is developed with one ingredient of nonmagnetic development system with a toner to which 
it was applied on this toner support, A process transferred to a transfer material without passing a process; 
developed image which forms a developed image via an intermediate transfer body; In an image formation method 
which has the process that a picture which is not established [ which was transferred ] is established, at least, 
This toner carries out mixture dispersion of particle toner and the inorganic particles 1 which contain binding 
resin and colorant at least, and a toner precursor is obtained, It is a toner produced by carrying out mixture 
dispersion of a toner precursor, the inorganic particles 2, and a silica particle which were obtained, Titanium 
whose first [ an average of] particle diameter these inorganic particles 1 is 80 nm - 800 nm, An image formation 
method, wherein it is the inorganic particles chosen from one oxide of aluminum, zinc, and a zirconium, the first 
[ an average of ] particle diameter is [ this inorganic particle 2 ] inorganic particles other than silica below 80 nm 
and the first [ an average of ] particle diameter of a silica particle is less than 30 nm. 

[Claim 2]The image formation method according to claim 1, wherein rotary peripheral speed of this toner support 
is 100-800 mm/sec. 

[Claim 3]The image formation method according to claim 1, wherein rotary peripheral speed of this toner support 
is 200-700 mm/sec. 

[Claim 4]The image formation method according to any one of claims 1 to 3, wherein this toner spreading braid 
has a polyamide content rubber layer in a toner support side surface. 

[Claim 5]The image formation method according to any one of claims 1 to 3, wherein this toner spreading braid 
has a with a Shore D hardness [ 25 degree or more / 65 degree or less ] polyamide content rubber layer in a 
toner support side surface. 

[Claim 6]The image formation method according to any one of claims 1 to 5, wherein the first [ an average of ] 
particle diameter of these inorganic particles 1 is 100 nm - 500 nm. 

[Claim 7]The image formation method according to any one of claims 1 to 6, wherein electrification quantity of 
this inorganic particle 1 is 10 or less mC/kg in an absolute value. 

[Claim 8]The image formation method according to any one of claims 1 to 7, wherein these inorganic particles 1 
are either oxides of titanium and aluminum. 

[Claim 9]The image formation method according to any one of claims 1 to 8, wherein the first [ an average of ] 
particle diameter of this inorganic particle 2 is 70 nm or less. 

[Claim 10]The image formation method according to any one of claims 1 to 9, wherein these inorganic particles 2 
are either oxides of titanium and aluminum. 

[Claim 11]The image formation method according to any one of claims 1 to 10, wherein weight average particle 
sizes of this toner are 4 micrometers - 8 micrometers and the percentage of 4 micrometers or less is several 3- 
20 percent. 

[Claim 12]The image formation method according to any one of claims 1 to 1 1, wherein there is at least one 
endothermic peak between 60 ** - 90 ** by differential thermal analysis of this toner. 
[Claim 13]The image formation method according to any one of claims 1 to 12 with which this toner is 
characterized by half breadth of an endothermic peak in differential thermal analysis being 10 ** or less. 
[Claim 14]The image formation method according to any one of claims 1 to 13, wherein this toner is a toner 
which contains styrene system polymer as binding resin. 

[Claim 15]The image formation method according to any one of claims 1 to 14, wherein peak molecular weights 
in gel-permeation-chromatography (GPC) measurement of this toner are 15000-30000. 

[Claim 16]The image formation method according to any one of claims 1 to 15, wherein acid value of this toner is 
10 or less mgKOH/g. 

[Claim 17]The image formation method according to any one of claims 1 to 16, wherein absolute values of 

- - "I 



electrification quantity of this toner are 40 mC/kg - 80 mC/kg. 

[Claim 18]The image formation method according to any one of claims 1 to 17, wherein profile coefficient SF-1 
of this toner is 100-170 and profile coefficient SF-2 are 100-140. 

[Claim 19]The image formation method according to any one of claims 1 to 17, wherein profile coefficient SF-1 
of this toner is 100-120 and profile coefficient SF-2 are 100-115. 

[Claim 20]The image formation method according to any one of claims 1 to 19, wherein this particle toner is 
manufactured through a granulation / process of polymerizing, in an ingredient which contains a monomer and 
colorant at least as a manufacturing process. 

[Claim 21]On a process of obtaining a toner precursor, and in particle toner, the inorganic ** this particles 1, and 
** X diffraction, The measurement angle 2 theta is [ measured intensity ] not less than 10000 cps at the range 
of 6 thru/or 40degree, And the image formation method according to any one of claims 1 to 20 carrying out 
mixture dispersion of the mixture of a metal complex compound of aromatic compounds of a low crystal or 
amorphism nature which does not have a peak whose half width at half maximum is 0.3 or less degree, metal salt, 
or a metal complex compound and metal salt. 

[Claim 22]The image formation method according to any one of claims 1 to 20 carrying out mixture dispersion of 
the mixture of ** inorganic matter particles 1 and a metal complex compound of ** hydroxy acid compound, 
metal salt, or a metal complex compound and metal salt in a process of obtaining a toner precursor. [ particle 
toner, and ] 

[Claim 23]The image formation method according to claim 22, wherein a central metal of a mixture of a metal 
complex compound of this hydroxy acid compound, metal salt, or a metal complex compound and metal salt is 
aluminum or a zirconium. 

[Claim 24]A process of supplying a toner on toner support by a feed roller; press a toner on this toner support 
with a toner spreading braid, and apply a toner on toner support by predetermined thickness, and. A process of 
making a toner rubbing and giving an electric charge to this toner; An electrostatic charge latent image formed in 
latent image support is developed with one ingredient of nonmagnetic development system with a toner to which 
it was applied on this toner support, A process transferred to a transfer material without passing a process; 
developed image which forms a developed image via an intermediate transfer body; It is a toner for image 
formation used for an image formation method which has the process that a picture which is not established 
[ which was transferred ] is established, at least, This toner carries out mixture dispersion of particle toner and 
the inorganic particles 1 which contain binding resin and colorant at least, and a toner precursor is obtained, It is 
a toner produced by carrying out mixture dispersion of a toner precursor, the inorganic particles 2, and a silica 
particle which were obtained, these inorganic particles 1 being inorganic particles chosen from one oxide of 
titanium whose first [ an average of] particle diameter is 80 nm - 800 nm, aluminum, zinc, and a zirconium, and 
the first [ an average of] particle diameter being [ these inorganic particles 2 ] inorganic particles other than 
silica below 80 nm, and, A toner for image formation, wherein the first [ an average of] particle diameter of a 
silica particle is less than 30 nm. 

[Claim 25]The toner for image formation according to claim 24, wherein rotary peripheral speed of this toner 
support is 100-800 mm/sec. 

[Claim 26]The toner for image formation according to claim 24, wherein rotary peripheral speed of this toner 
support is 200-700 mm/sec. 

[Claim 27]The toner for image formation according to any one of claims 24 to 26, wherein this toner spreading 
braid has a polyamide content rubber layer in a toner support side surface. 

[Claim 28]The toner for image formation according to any one of claims 24 to 26, wherein this toner spreading 
braid has a with a Shore D hardness [ 25 degree or more / 65 degree or less ] polyamide content rubber layer in 
a toner support side surface. 

[Claim 29]The toner for image formation according to any one of claims 24 to 28, wherein the first [ an average 
of] particle diameter of these inorganic particles 1 is 100 nm - 500 nm. 

[Claim 30]The toner for image formation according to any one of claims 24 to 29, wherein electrification quantity 
of this inorganic particle 1 is 10 or less mC/kg in an absolute value. 

[Claim 31]The toner for image formation according to any one of claims 24 to 30, wherein these inorganic 
particles 1 are either oxides of titanium and aluminum. 

[Claim 32]The toner for image formation according to any one of claims 24 to 31, wherein the first [ an average 
of ] particle diameter of this inorganic particle 2 is 70 nm or less. 

[Claim 33]The toner for image formation according to any one of claims 24 to 32, wherein these inorganic 
particles 2 are either oxides of titanium and aluminum. 

[Claim 34]The toner for image formation according to any one of claims 24 to 33, wherein weight average 
particle sizes of this toner are 4 micrometers - 8 micrometers and the percentage of 4 micrometers or less is 
several 3-20 percent. 

[Claim 35]The toner for image formation according to any one of claims 24 to 34, wherein there is at least one 
endothermic peak between 60 ** - 90 ** by differential thermal analysis of this toner. 



[Claim 36]The toner for image formation according to any one of claims 24 to 35 with which this toner is 
characterized by half breadth of an endothermic peak in differential thermal analysis being 10 ** or less. 
[Claim 37]The toner for image formation according to any one of claims 24 to 36, wherein this toner is a toner 
which contains styrene system polymer as binding resin. 

[Claim 38]The toner for image formation according to any one of claims 24 to 37, wherein peak molecular 
weights in gel-permeation-chromatography (GPC) measurement of this toner are 15000-30000. 
[Claim 39]The toner for image formation according to any one of claims 24 to 38, wherein acid value of this 
toner is 10 or less mgKOH/g. 

[Claim 40]The toner for image formation according to any one of claims 24 to 39, wherein absolute values of 
electrification quantity of this toner are 40 mC/kg - 80 mC/kg. 

[Claim 41]The toner for image formation according to any one of claims 24 to 40, wherein profile coefficient SF- 
1 of this toner is 100-170 and profile coefficient SF-2 are 100-140. 

[Claim 42]The toner for image formation according to any one of claims 24 to 40, wherein profile coefficient SF- 
1 of this toner is 100-120 and profile coefficient SF-2 are 100-1 15. 

[Claim 43]The toner for image formation according to any one of claims 24 to 42, wherein this particle toner is 
manufactured through a granulation / process of polymerizing, in an ingredient which contains a monomer and 
colorant at least as a manufacturing process. 

[Claim 44]On a process of obtaining a toner precursor, and in particle toner, the inorganic ** this particles 1, and 
** X diffraction, The measurement angle 2 theta is [ measured intensity ] not less than 10000 cps at the range 
of 6 thru/or 40degree, And the toner for image formation according to any one of claims 24 to 43 carrying out 
mixture dispersion of the mixture of a metal complex compound of aromatic compounds of a low crystal or 
amorphism nature which does not have a peak whose half width at half maximum is 0.3 or less degree, metal salt, 
or a metal complex compound and metal salt. 

[Claim 45]The toner for image formation according to any one of claims 24 to 43 carrying out mixture dispersion 
of the mixture of** inorganic matter particles 1 and a metal complex compound of** hydroxy acid compound, 
metal salt, or a metal complex compound and metal salt in a process of obtaining a toner precursor. [ particle 
toner, and 3 

[Claim 46]The toner for image formation according to claim 45, wherein a central metal of a mixture of a metal 
complex compound of this hydroxy acid compound, metal salt, or a metal complex compound and metal salt is 
aluminum or a zirconium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to electro photography, electrostatic recording, the image formation 
method like electrostatic printing especially the image formation method that develops negatives using 
monocomponent toner and forms a picture, and the toner for image formation. In detail, this invention relates to 
the image formation method and the toner for image formation which make it transfer on a transfer material and 
acquire a picture after forming a developed image on the body beforehand at the time of **********. 
[0002] 

[Description of the Prior Art]Many methods are known as conventionally indicated as a xerography to a U.S. Pat. 
No. 2,297,691 specification, JP,42-23910 f B, JP,43-24748,B, etc. After using a photoconductivity substance 
generally, forming an electric latent image on a photo conductor, developing this latent image using a toner 
subsequently and transferring a toner image to the transfer material like paper if needed, it is established with 
heating, a pressure, heat pressing, or solvent vapor, and a final image is obtained. The toner which transferred 
and remained on the photo conductor is cleaned by various methods, and an above-mentioned process is 
repeated. 

[0003]Such a reproducing unit began to be used in recent years in the field of the personal copy for the printers 
or individuals as an output of not only the copying machine for paperwork for copying a mere common original 
manuscript but a computer. 

[0004]Therefore, spec. [ printer / a reproducing unit ], such as small size, a light weight, improvement in the 
speed, and low power consumption, is pursued, and machinery is increasingly constituted from a simpler element 
by various points. 

[0005]For example, the two-ingredient developing method which mixes and uses a toner and a career as a 
method of developing an electrostatic latent image, and one ingredient of magnetism developing method only 
using magnetic toner are generally known. 

[0006]If a two-ingredient developing method is considered from the point of using a career, and the point which 
needs what is called an ATR mechanism in which the mixture ratio of a toner and a career is adjusted, it is 
contradictory in demands, such as a miniaturization and a weight saving. 

[0007]One ingredient of magnetism developing method has the fault that the correspondence to color toner from 
the point of using magnetic toner is difficult. 

[0008]On the other hand, one ingredient of nonmagnetic developing method shown in JP.58-1 1 6559,A, JP.60- 
120368A and JP,63-271371,A attracts attention as a developing method which solves the above-mentioned 
problem. 

[0009]In one ingredient of nonmagnetic developing method, the coat of the toner is carried out by the layer- 
thickness-regulation means like a braid on toner support. Although a toner is charged by friction with a braid or 
the toner support surface, since the toner which cannot fully be charged will exist and this will become fogging 
and a cause of scattering if a coated layer becomes thick, the thin layer coat of the toner must be carried out. 
Therefore, the power which a braid must be welded by pressure on toner support by sufficient pressure, and a 
toner receives at this time is larger than the power which a toner receives in the one component system 
developing method which used a binary system developing method and magnetic toner. For this reason, 
degradation of a toner breaks out easily and image deterioration, such as a fogging phenomenon, occurs. 
[001 0]A color copying machine/printer using the electrophotographying system in recent years, Extensive 
spread progresses by the network, low-pricing, etc., and usage is also diversifying the output of a picture with a 
low color printing ratio to many office use from a pro youth with many outputs of a picture with high color 
printing ratios, such as old photograph, graphics, etc. 
Meeting the more various demands is called for increasingly. 

[0011]There is a fogging phenomenon as a point that the performance more than before is called for. 
[0012]In order to obtain a color picture, it becomes the cause of carrying out the mixed colors of the picture 



formed by the toner of two or more colors to the image region of other colors if there is fogging in that case 
although a color picture is formed in piles, and reducing the grace of a picture. This fogging phenomenon will 
appear notably, when outputting many very low pictures of a color printing ratio under low humidity 
environments, such as an office. 

[0013]The case of a [ a copying machine, a printer, etc. ] using an electrophotographying system used by various 
harsh environments is increasing in recent years. 

[0014]There is weld of the toner to the latent-image-keeping object by which it is generated under low- 
humidity /temperature environment as a problem which happens by a harsh environment. It is the phenomenon of 
appearing as a punctiform defect on a picture under the influence of the toner welded on the latent-image- 
keeping object. It is a phenomenon especially generated at the time of printing of a picture with a high color 
printing ratio. 

[0015]When the press speed of a device is accelerated, it becomes easy to produce degradation of a toner with 
improvement in the speed, and when the electrostatic property of a toner and mobility become is fully hard to be 
obtained, the above-mentioned problem appears more notably. 

[0016]The further improvement is demanded in order to fill all high demands in recent years mentioned above. 
[0017] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the image formation 
method and the toner for image formation which solved the problem like the above. 

[0018]That is, there is the purpose of this invention in providing an image formation method and the toner for 
image formation without a fogging phenomenon, when several many pictures with a low color printing ratio are 
printed under low humidity environment. 

[0019]There is the purpose of this invention in providing the image formation method and the toner for image 
formation which the weld phenomenon of the toner to a latent-image-keeping object top does not generate, 
when a picture with a high color printing ratio is printed under low humidity environment. 
[0020] 

[Means for Solving the Problem]A process at which this invention supplies a toner on toner support by a feed 
roller; press a toner on this toner support with a toner spreading braid, and apply a toner on toner support by 
predetermined thickness, and. A process of making a toner rubbing and giving an electric charge to this toner; An 
electrostatic charge latent image formed in latent image support is developed with one ingredient of nonmagnetic 
development system with a toner to which it was applied on this toner support, A process transferred to a 
transfer material without passing a process; developed image which forms a developed image via an intermediate 
transfer body; In an image formation method which has the process that a picture which is not established 
[ which was transferred ] is established, at least, This toner carries out mixture dispersion of particle toner and 
the inorganic particles 1 which contain binding resin and colorant at least, and a toner precursor is obtained, It is 
a toner produced by carrying out mixture dispersion of a toner precursor, the inorganic particles 2, and a silica 
particle which were obtained, Titanium whose first [ an average of ] particle diameter these inorganic particles 1 
is 80 nm - 800 nm, They are the inorganic particles chosen from one oxide of aluminum, zinc, and a zirconium, 
And these inorganic particles 2 are related with an image formation method, wherein the first [ an average of] 
particle diameter is inorganic particles other than silica below 80 nm and the first [ an average of ] particle 
diameter of a silica particle is less than 30 nm. 

[0021]A process at which this invention supplies a toner on toner support by a feed roller; press a toner on this 
toner support with a toner spreading braid, and apply a toner on toner support by predetermined thickness, and. 
A process of making a toner rubbing and giving an electric charge to this toner; An electrostatic charge latent 
image formed in latent image support is developed with one ingredient of nonmagnetic development system with 
a toner to which it was applied on this toner support, A process transferred to a transfer material without 
passing a process; developed image which forms a developed image via an intermediate transfer body; It is a 
toner for image formation used for an image formation method which has the process that a picture which is not 
established [ which was transferred ] is established, at least, This toner carries out mixture dispersion of particle 
toner and the inorganic particles 1 which contain binding resin and colorant at least, and a toner precursor is 
obtained, It is a toner produced by carrying out mixture dispersion of a toner precursor, the inorganic particles 2, 
and a silica particle which were obtained, these inorganic particles 1 being inorganic particles chosen from one 
oxide of titanium whose first [ an average of] particle diameter is 80 nm - 800 nm, aluminum, zinc, and a 
zirconium, and the first [ an average of ] particle diameter being [ these inorganic particles 2 ] inorganic particles 
other than silica below 80 nm, and, It is related with a toner for image formation, wherein the first [ an average 
of ] particle diameter of a silica particle is less than 30 nm. 
[0022] 

[Embodiment of the Invention]AII the aforementioned technical problems were able to be solved with the image 
formation method and the toner for image formation which satisfied the above-mentioned requirements. By this 
composition, the reason which has solved the aforementioned technical problem is considered as follows. 

I 



[0023] First, this invention persons consider as follows "the fogging phenomenon generated at the time of several 
multi-sheet printing of a low print rate picture." 

[0024]This invention persons consider that a fogging phenomenon is a phenomenon in which the toner which was 
not able to give proper electrification quantity adheres to the nonimage area on a latent-image-keeping object. 
In particular, since it will circulate through the inside of a developer repeatedly at the time of several multi-sheet 
printing of a low print rate picture, without developing many toners, the mechanical stress concerning a toner 
becomes very large. Therefore, the particles with comparatively big particle diameter will be gradually desorbed 
from particle toner by the mechanical shock among the particles which the toner contains. Since the particles 
from which it was desorbed differ in particle physical properties, such as its electrostatic property, particle 
diameter, specific gravity, and adhesion, from particle toner, in each process of image formation, they carry out a 
different action from particle toner, therefore — many — the ratio of the particles which exist in a toner in the 
process in which printing of several sheets is performed changes, and the electrification performances of a toner 
fall. Since the particles with comparatively small particle diameter are gradually buried in a toner particle surface, 
the mobility of a toner falls gradually. The electrostatic property of the toner by desorption and flasking of such 
a particle and a fluid fall became a cause, and I think that a fogging phenomenon occurs. It is easy to produce a 
severer fogging phenomenon under the low humidity environment to which superfluous electrification of a toner 
takes place especially easily. In the composition of this invention, the toner electrification control effect of the 
inorganic particles 1 which have controlled electrification of a toner, Improve, when the inorganic particles 2 and 
a silica particle exist, and further the inorganic particles 1 by mixing to particle toner strongly, Also in the 
operating environment by which the electrification control effect of a toner improves synergistically even on the 
level which was not obtained conventionally, and a mechanical shock is added to a repetition toner, Generating 
of the toner which can give proper electrification to a toner and is superfluously charged under low humidity 
environment can be prevented, and it is being surmised that fogging is controlled. 

[0025]This invention persons consider that "the weld phenomenon of the toner to the latent-image-keeping 
object top under low humidity environment" is because the toner superfluously electrified under low humidity 
environment adheres strongly electrostatically on a latent-image-keeping object. When the first [ an average of] 
particle diameter mixes strongly with particle toner the inorganic particles 1 chosen from one oxide of titanium 
which is 80 nm - 800 nm, aluminum, zinc, and a zirconium, This inorganic particle 1 controls electrification of a 
toner, controls superfluous electrification, and is surmising that firm adhesion on a latent-image-keeping object 
is prevented. I could prevent generating of the toner which can give proper electrification to a toner and is 
superfluously charged under low humidity environment for the same reason as the fogging phenomenon explained 
by the way, and think that the weld phenomenon of the toner to the latent-image-keeping object top under low 
humidity environment is solvable. 

[0026]In the image formation method of this invention, the electrification control effect of a toner becomes 
larger by setting rotary peripheral speed of toner support to sec in 100-800 mm /. 

[0027]When the rotary peripheral speed of toner support is slower than sec 100 mm /, the electrification control 
effect of a toner becomes the relative peripheral speed difference of toner support and a toner spreading braid 
is not acquired enough, but is hard to be acquired. On the other hand, when quicker 800 mm /than sec, the 
mechanical stress to a toner becomes large and the electrification control effect of a toner is hard to be 
acquired at the time of several multi-sheet printing. 

[0028]In the image formation method of this invention, the electrification control effect of a toner becomes 
larger by setting rotary peripheral speed of toner support to sec in 200-700 mm /. 

[0029]In the image formation method of this invention, the electrification control effect of a toner becomes large 
by using a toner spreading braid as the toner spreading braid which has a polyamide content rubber layer in the 
toner support side surface. 

[0030]In the image formation method of this invention, the electrification control effect of a toner becomes 
larger by making Shore D hardness of a polyamide content rubber layer into 65 degrees or less 25 degrees or 
more. 

[0031]In the image formation method of this invention, when the Shore D hardness of a polyamide content 
rubber layer is less than 25 degrees and more than 65 degrees, sufficient electrification of a toner with a toner 
spreading braid becomes easily acquired by neither, a toner with insufficient electrification increases, and it 
becomes easy to produce fogging. 

[0032]Hereafter, the constituent features of this invention are explained in detail. 

[0033]Titanium whose first [ an average of] particle diameter of a toner is 80 nm - 800 nm in this invention, 
This toner precursor after carrying out mixture dispersion of the inorganic particles 1 chosen from one oxide of 
aluminum, zinc, and a zirconium to particle toner and obtaining a toner precursor, The inorganic particles 2 and 
the first [ an average of ] particle diameter other than the silica whose first [ an average of ] particle diameter is 
less than 80 nm carry out mixture dispersion of the silica particle which is less than 30 nm. 

[0034]When the first [ an average of] particle diameter of the inorganic particles 1 is less than 80 nm, the effect 



of electrification control of a toner is not acquired. 

[0035]On the other hand, when the first [ an average of ] particle diameter of the inorganic particles 1 exceeds 
800 nm, it is easy to give a minute crack to a latent-image-keeping body surface, and the weld phenomenon of a 
toner gets worse. The electrification control effect is not fully acquired, either. 

[0036]Each of titanium, aluminum, zinc, and oxides of a zirconium is white, it can use for the toner for colors, and 
the electrification control effect of a toner cannot give a minute crack to a latent-image-keeping body surface 
easily highly. 

[0037]In inorganic particles other than titanium, aluminum, zinc, and one oxide of the zirconiums, all the technical 
problems of this invention are unsolvable in respect of the ease of damaging to a tint, electrification control 
nature, and a latent-image-keeping body surface. 

[0038]It is more preferred that it is either oxide of titanium and aluminum in respect of the difficulty of damaging 
to electrification control nature and a latent-image-keeping body surface. 

[0039]As for the first [ an average of] particle diameter of the inorganic particles 1, it is preferred that they are 
100 nm - 500 nm for the reason for heightening the above-mentioned effect more. 

[0040]As for the electrification quantity of the inorganic particles 1, it is preferred that they are 10 or less 
mC/kg in an absolute value. At this time, the higher electrification control effect to a toner is acquired. 
[0041]That by which hydrophobing processing of the surface was carried out with organic compounds, such as a 
coupling agent and oil, etc. can also use the inorganic particles 1. 
[0042]The inorganic particles 1 may use together two or more sorts of things. 

[0043]It is preferred that it is 0.05 to 5 mass % to particle toner as an addition of the inorganic particles 1. By 
less than 0.05 mass %, if the effect of improvement of this invention over a technical problem is not acquired and 
5 mass % is exceeded, the fixability of a toner will be spoiled. 

[0044]When the first [ an average of] particle diameter of 2 of inorganic particles is not less than 80 nm, the 
electrification control effect of the inorganic particles 1 is not fully acquired, and all the technical problems of 
this invention cannot be solved. 

[0045]As for the inorganic particles 2, it is preferred that the first [ an average of] particle diameter is 70 nm or 
less for the reason for heightening the above-mentioned effect more. 

[0046]As the inorganic particles 2, magnesium, zinc, aluminum, titanium, Oxide powder objects, such as cobalt, a 
zirconium, manganese, cerium, and strontium; Titanic acid calcium, Composite metal oxide granular materials, 
such as titanic acid magnesium, strontium titanate, and barium titanate; Boron, Carbide, such as silicon, titanium, 
vanadium, a zirconium, molybdenum, and tungsten; carbonate / nitrate / phosphates, such as magnesium, 
calcium, strontium, and barium, can be mentioned. 

[0047]As for the inorganic particles 2, also in them, it is preferred that it is either oxide of titanium and 
aluminum. Titanium and aluminum have [ especially / other things ] a high effect which heightens the 
electrification control effect of the inorganic particles 1. 

[0048]That by which hydrophobing processing of the surface was carried out with organic compounds, such as a 
coupling agent and oil, etc. can also use the inorganic particles 2. 

[0049]Two or more sorts of things may be used together and used for the inorganic particles 2. 
[0050]It is good that they are 0.01 to 1.0 mass % and further 0.02 to 0.7 mass % to particle toner as an addition 
of the inorganic particles 2. By less than 0.01 mass %, if the effect of improvement of this invention over a 
technical problem is not acquired and 1.0 mass % is exceeded, the fixability of a toner will be spoiled. 
[0051]When the first [ an average of] particle diameter of a silica particle is not less than 30 nm, the 
electrification control effect of the inorganic particles 1 is not fully acquired, and all the technical problems of 
this invention cannot be solved. 

[0052]In this invention, I think that the high negative triboelectric charging of a silica particle has heightened the 
electrification control effect of the inorganic particles 1. 

[0053]As for the first [ an average of ] particle diameter of a silica particle, it is preferred that it is 20 nm or less 
for the reason for heightening the above-mentioned effect more. In this case, the electrification control effect of 
the inorganic higher particles 1 is acquired. 

[0054]It is preferred that they are 0.2 to 5.0 mass % and further 0.4 to 3.0 mass % to particle toner as an addition 
of a silica particle. By less than 0.2 mass %, if the effect of improvement of this invention over a technical 
problem is not acquired and 5.0 mass % is exceeded, the fixability of a toner will be spoiled. 
[0055]It is [ silica particle ] usable in both what is called wet process silica manufactured from the dry process 
silica called what is called the dry method or fumed silica generated by the vapor-phase oxidation of the silicon 
halogenated compound, water glass, etc. 

[0056]As a parent of an oil processing silica particle with small particle diameter, there are few silanol groups in 
the inside of the surface and silicic acid pulverized coal, and the dry process silica without manufacture residue, 
such as Na 2 0 and S0 3 2 ~, is more preferred. 

[0057]In dry process silica, by using other metal halogenated compounds, such as an aluminium chloride or a 



titanium chloride, with a silicon halogenated compound in a manufacturing process, it is also possible to obtain 
the compound pulverized coal of silica and other metallic oxides, and they are also included. 
[0058]As for the silica particle used for this invention, it is preferred to process by a silane coupling agent, 
silicone oil, etc. 

[0059]As a silane coupling agent, it is a general formula. [0060] 

[Formula 1] 

R m s i Y n 

m : 1 - 3 

n ; 3 - 1 (OmWc 

It is what is come out of and shown, Typically For example, a dimethyl dichloro silane, A trimethyl KURORU 
silane, an allyldimethyl KURORU silane, hexamethyldisilazane, an allylphenyl dichloro silane, a benzyldimethyl 
KURORU silane, vinyltriethoxysilane, gamma-methacryloxypropyltrimethoxysilane, vinyltriacetoxysilane, A divinyl 
KURORU silane, a dimethylvinyl KURORU silane, etc. can be raised. 

[0061]The dry processing to which the silane coupling agent treatment of the above-mentioned silica pulverized 
coal makes the silane coupling agent which evaporated silica pulverized coal to what was made into the shape of 
a cloud by churning etc. react, Or the silane coupling agent which distributed silica in the solvent can be 
processed by methods generally learned, such as wet process which carries out a dropping reaction. 
[0062]Generally as silicone oil, it is shown by the following formula, [0063] 
[Formula 2] 

? ? 

R"R 2 SiO-(SiO)— (SiO)— SiR 2 R" 
R' R 

R : ■ — alkyl group R': of the carbon numbers 1-3 — silicone oil denaturation group R", such as alkyl, halogen 
denaturation alkyl, phenyl, and denaturation phenyl, — an alkyl group of the :carbon numbers 1-3, or an alkoxy 
group — for example, Dimethyl silicone oil, alkyl modified silicone oil, alpha~methylstyrene modified silicone oil, 
KURORU phenyl silicone oil, fluoride modified silicone oil, etc. are raised. 

[0064]A method of silicone oil processing is good also by a method which publicly known art is used, for example, 
may mix silica pulverized coal and silicone oil directly using mixers, such as a Henschel mixer, and sprays silicone 
oil to base silica. Or a solvent may be removed and produced, after making a suitable solvent dissolve or 
distribute silicone oil and mixing silica pulverized coal of a base. 

[0065]In this invention, after carrying out mixture dispersion of particle toner and the inorganic particles 1 and 
obtaining a toner precursor, mixture dispersion of this toner precursor, the inorganic particles 2, and a silica 
particle is performed. At this time, the electrification control effect of a level which was not obtained 
conventionally is acquired. 

[0066]In this invention, a weight average particle size of a toner is 4-8 micrometers, and, as for a toner, it is 
more preferred that particle toner of 4 micrometers or less is several 3-20 percent. 

[0067]When a weight average particle size of a toner is less than 4 micrometers, electrification of a toner 
becomes superfluous easily under low humidity environment, and problems, such as toner fusion to a latent- 
image-keeping object and fogging, arise easily. When a weight average particle size of a toner exceeds 8 
micrometers, fogging happens easily. 

[0068]When particle toner of 4 micrometers or less is less than several 3 percent, the reproducibility of a minute 
dot becomes low easily. When particle toner of 4 micrometers or less exceeds several 20 percent, electrification 
of a toner becomes superfluous easily under low humidity environment, and problems, such as toner fusion to a 
latent-image-keeping object and fogging, arise easily. 

[0069]As for a toner, in this invention, what has an endothermic peak in differential thermal analysis of a toner in 
at least one range which is 60-90 ** is preferred. 

[0070]The electrifying characteristic of a toner which has an endothermic peak at 60-90 ** of a toner improves 
more, and a more desirable result is obtained. 

[0071]When an endothermic peak is in less than 60 **, preservation stability is spoiled and it is easy to generate 
problems, such as blocking. On the other hand, even if temperature over 90 ** has an endothermic peak, an 
effect that the electrifying characteristic of further toner improves is not acquired. 

[0072]As long as 60-90 ** has an endothermic peak, there may be an endothermic peak in a temperature region 
over 90 ** independently. 

[0073]In this invention, that [ a toners ] 10 ** or less of whose half breadth of an endothermic peak of the 60- 
90 ** temperature region in differential thermal analysis of a toner is 6 ** or less further is more preferred If 



half breadth exceeds 10 **, preventive effects, such as toner fusion to a latent-image-keeping object and 
fogging, will not be heightened more. 

[0074]A method of carrying out internal [ of the compound which has an endothermic peak in differential thermal 
analysis at 60-90 ** in a toner as a means which makes an endothermic peak in differential thermal analysis of a 
toner a gestalt which it has at 60-90 ** ] is preferred. 

[0075]A wax can be mentioned as a substance which has an endothermic peak in differential thermal analysis 
one or more at 60-90 **. 

[0076]As a wax, paraffin wax, microcrystallin wax, A petroleum system wax and its derivative, a montan wax, and 
its derivatives, such as PETORO lactam, With natural wax, such as a polyolefine wax represented by 
hydrocarbon wax by the FISHA Tropsch method and its derivative, and polyethylene and its derivative, carnauba 
wax, and a candelilla wax, those derivatives, etc. An oxide, and block copolymer with a vinyl monomer and a graft 
denaturation thing are also included in a derivative. Alcohol, such as high-class fatty alcohol; Fatty acid or its 
compound; acid amides, such as stearic acid and pulmitic acid, If ester, ketone, hydrogenated castor oil and its 
derivative, a vegetable wax, an animal wax, etc. have an endothermic peak in differential thermal analysis at 60- 
90 ** or less, they can be used together and used [ that all are independent or ]. 

[0077]as the content of a wax — 0.3 to 30 in toner composition mass % — it is 0.5 to 20 mass % more 
preferably. 

[0078]The following is mentioned as binding resin which can be used for a toner in this invention. 
[0079]In the case of toner for heat fixation, for example Polystyrene, Polly p-KURORU styrene, Styrene, such as 
polyvinyl toluene, and a single polymer of the substitution product; A styrene vinylnaphthalene copolymer, A 
styrene acrylic ester copolymer, a styrene methacrylic-acid-ester copolymer, A styrene ester maleate 
copolymer, a styrene acrylic acid copolymer, A styrene methacrylic acid copolymer, a styrene maleic acid 
copolymer, A styrene alpha-Krol methyl methacrylate copolymer, a styrene acrylonitrile copolymer, A styrene 
vinylmethyl ether copolymer, a styrene vinylethyl ether copolymer, A styrene vinyl methyl ketone copolymer, a 
styrene butadiene copolymer, Styrene system copolymers, such as a styrene isoprene copolymer and a styrene 
acrylonitrile indene copolymer; Polyvinyl chloride, Phenol resin, natural modified phenol resin, natural resin 
denaturation maleic acid resin, An acrylic resin, methacrylic resin, polyvinyl acetate, silicone resin, polyester 
resin, polyurethane, polyamide resin, furan resin, an epoxy resin, xylene resin, a polyvinyl butyral, ten pen resin, 
cumarone indene resin, Petroleum system resin etc. can be used. 

[0080]In this invention, what styrene system polymer contains is preferred as binding resin to a toner. The 
polarity of a main chain of itself is low, and the electrifying characteristic of styrene system polymer of a toner 
improves more, and is preferred. 

[0081]As comonomer to a styrene monomer of a styrene system copolymer, For example, acrylic acid, methyl 
acrylate, ethyl acrylate, butyl acrylate, Acrylic acid dodecyl, acrylic acid octyl, acrylic acid-2-ethylhexyl, Acrylic 
acid phenyl, methacrylic acid, methyl methacrylate, ethyl methacrylate, Butyl methacrylate, methacrylic acid 
octyl, acrylonitrile, a methacrylonitrile, Monocarboxylic acid which has double bonds, such as acrylamide, or its 
substitution product; Acrylic acid, Acrylic acid and its alpha- or beta-alkyl derivatives, such as methacrylic acid, 
alpha-ethylacrylic acid, and crotonic acid; Fumaric acid, There are unsaturated dicarboxylic acid and its 
monoester derivative, or maleic anhydrides, such as maleic acid and citraconic acid, etc., and a desired polymer 
can be made for such a monomer independence or by mixing and carrying out copolymerization to other 
monomers. 

[0082]In this invention, that [ a toner's ] whose peak molecular weights in GPC measurement of THF extractives 
of a toner are 15,000-30,000 is preferred. 

[0083]When peak molecular weights in GPC measurement of THF extractives of a toner are 15,000-30,000, the 
electrifying characteristic of a toner improves more and a more desirable result is obtained. 
[0084]When a peak molecular weight is less than 15,000, an effect of improvement in the electrifying 
characteristic of a toner is not acquired. If a peak molecular weight exceeds 30,000, fixability will become is easy 
to be spoiled. 

[0085]As for a toner, in this invention, it is preferred that acid value of a toner is 10 or less mgKOH/g. 
[0086]When acid value of a toner is 10 or less mgKOH/g, generating of particle toner superfluously charged 
under low humidity environment is controlled, the electrifying characteristic of a toner improves more, and a 
more desirable result is obtained a technical problem [ for ]. 

[0087]In this invention, that [ a toners ] whose absolute values of electrification quantity of a toner are 40 
mC/kg - 80 mC/kg is preferred. 

[0088]When an absolute value of electrification quantity of a toner is less than 40 mC/kg, there is a case where 
fogging happens easily. On the other hand, when an absolute value of electrification quantity of a toner exceeds 
80 mC/kg, there is a case toner fusion to a latent-image-keeping object and fogging become easy to generate. 
[0089]In this invention, especially a toner has [ a value of 100-170 and also 100-120, and profile coefficient SF- 
2 of those ] a preferred value of the profile coefficient SF-1, when it is 100-115 further, 100-140, and. 



[0090]Shape in a mentioned range is in a state with a toner surface smooth in comparison, its electrifying 
characteristic of a toner improves more, and a higher effect is acquired about a technical problem of this 
invention. 

[0091]When SF-1 exceeds 170, and when SF-2 exceeds 140, an effect of improving the electrifying 
characteristic of a toner further is acquired by neither. 

[0092]In a process of obtaining a toner precursor of this invention, it is preferred to carry out mixture dispersion 
of the mixture of a metal complex compound of aromatic compounds of a low crystal or amorphism nature, metal 
salt, or a metal complex compound and metal salt together with particle toner and the inorganic particles 1. At 
this time, the electrifying characteristic of a toner improves more, and a higher effect is acquired to a technical 
problem of this invention. 

[0093]As an addition of a mixture of a low crystal or a metal complex compound of aromatic compounds, metal 
salt, or a metal complex compound and metal salt, 0.005 to 1.0 mass part is preferred to particle toner. 
[0094]An effect of improvement in electrostatic property is not acquired in less than 0.005 mass parts. When 
exceeding 1.0 mass part, an effect of the further improvement in electrostatic property is not acquired. 
[0095]A metal complex or a metallic complex is mentioned as a metal complex compound. 
[0096]In this invention, all things publicly known as a metal complex compound or metal salt of aromatic 
compounds can use it, for example, there are aromatic hydroxycarboxylic acid, metallic compounds of an 
aromatic mono- **** polycarboxylic acid system, monoazo metallic compounds, etc. 

[0097]In a process of obtaining a toner precursor of this invention, it is more preferred to carry out mixture 
dispersion of a metal complex compound of a hydroxy acid compound, metal salt or a metal complex compound, 
and the mixture of metal salt together with particle toner and the inorganic particles 1. At this time, the 
electrifying characteristic of a toner improves more, and a higher effect is acquired to a technical problem of this 
invention. 

[0098]As an addition of a metal complex compound of a hydroxy acid compound, metal salt or a metal complex 
compound, and a mixture of metal salt, 0.005 to 1.0 mass part is preferred to particle toner. 
[0099]An effect of improvement in electrostatic property is not acquired in less than 0.005 mass parts. When 
exceeding 1.0 mass part, an effect of the further improvement in electrostatic property is not acquired. 
[0100]Especially when a central metal of a metal complex compound of a hydroxy acid compound, metal salt or a 
metal complex compound, and a mixture of metal salt is aluminum or a zirconium, it is preferred. 
[0101]In this invention, with "a low crystal or amorphia." As X-ray diffractometer is shown in drawin g 1, 
measured intensity is more than 10000 cps (count per second), And it is in a state where it does not have a 
peak which is 0.3 or less degree of half width at half maximum, and differs from a diffraction pattern ( drawin g 2) 
of a metal complex compound of crystalline aromatic compounds clearly. Generally in X diffraction measurement, 
as for a crystalline substance, a peculiar diffraction peak appears according to a crystal plane interval according 
to Bragg s diffraction conditions, Since it depends for diffraction intensity on a state of a crystal, and a degree of 
crystallinity, a substance which does not have a peak whose half width at half maximum measured intensity of an 
X diffraction is not less than 10000 cps, and is 0.3 or less degree can be considered to be a low crystal or an 
amorphous substance. On the occasion of actual measurement, influence of a direct beam has the large 
measurement angle 2 theta in less than 6 degree, If the measurement angle 2 theta becomes large, since 
measured intensity will become small, in the range in which 2 theta exceeds 40degree, measured intensity is 
small and it is not preferred to make a crystal or an amorphous judgment in these ranges. 



[0102]In measurement of an X diffraction of this invention, it measures by the following conditions using CuK 
alpha rays, for example using Product X-ray diffractometer MXPmade from Mac Science"! 8. 

- X-ray tube: — Cu and tube voltage: — 50-kV and tube current: — 300-mA and scanning procedure: — 2 
theta/theta scan scanning speed: — 2deg./min, and sampling period: — 0.02deg. 

- Divergent slit : 0.50deg. 

- Light-receiving slit : 0.3 mm [0103]In this invention, a toner may add a charge controlling agent to a toner if 
needed. 

[0104]The following substance is mentioned as what controls a toner to negative charge. 

[0105]For example, an organometallic complex and chelate compound are effective and there is a metal complex 
of a monoazo metal complex, an acetylacetone metal complex, aromatic hydroxy carboxylic acid, and an aromatic 
Daika Lebon acid system. There are other phenol derivatives, such as aromatic hydroxy carboxylic acid, aromatic 
mono- **** polycarboxylic acid and its metal salt, an anhydride, ester species, and a bisphenol. 
[0106]The following substance is mentioned as what is controlled to positively-charged. 

[0107]For example, a denaturation thing by Nigrosine, fatty acid metal salt, etc.; Tributyl benzylammonium 1- 
hydroxy-4-naphthosulfonate, Quarternary ammonium salt, such as tetrabutylammonium tetrafluoroborate, And 
onium salt and these lake colors, triphenylmethane colors, and these lake colors (as a rakeHzed agent), such as 
phosphonium salt which is these analogs Phosphotungstic acid, phosphomolybdic acid, phosphorus tungsten 
molybdic acid, Tannic acid, lauric acid, gallic acid, a ferricyanide, ferrocyanide, etc., Metal salt of higher fatty acid; 
Dibutyltin oxide, dioctyltin oxide, JIORUGANO tin oxide [, such as dicyclohexyl tin oxide, ]; — JIORUGANO tin 
borate [, such as dibutyltin borate, dioctyltin borate, and dicyclohexyl tin borate, ]; — these — it can be 
independent, or two or more kinds can be combined, and it can use. 

[0108]As for a charge controlling agent mentioned above, using by the shape of a particle is preferred. 
[0109]Especially a thing for which number average particle diameters of these charge controlling agents use a 
thing 4 micrometers [ or less ] and also a thing of 3 micrometers or less is preferred. 

[0110]When manufacturing a toner of this invention and using a direct polymerization method, especially a 
charge controlling agent that does not have polymerization inhibition nature and does not have a meltable ghost 
to inside of a drainage system medium is preferred. 

[0111]As a concrete compound, as a negative system controlling agent, salicylic acid, alkyl salicylic acid, A 
polymers type compound, a boron compound, a urea compound, a silicon compound, a curry KUSUA lane, etc. 
which have metallic compounds of dialkyl salicylic acid, naphthoic acid, and Daika Lebon acid, sulfonic acid, and 
carboxylic acid in a side chain can be used. 

[0112]A polymers type compound, a guanidine compound, an imidazole compound, etc. which have quarternary 
ammonium salt and this quarternary ammonium salt in a side chain as a positive system controlling agent are 
used preferably. 

[0113]An addition of this charge controlling agent has 0.5 to 10 preferred mass part to resin 100 mass part. 
[01 14]As for colorant used for a toner in this invention, that by which mixing colors was carried out black using 
carbon black, magnetite, and the yellow / magenta / cyanogen colorant shown below as black colorant is used. 
[0115]As a yellow coloring agent a compound represented by a condensation azo compound, an isoindolinone 
compound, the Anthraquinone compound, an azo metal complex, a methine compound, and allyl amide compound 
is used. 

[0116]Specifically, the CI. pigment yellow 12, 13, 14, 15, 17, 62, 74, 83, 93, 94, 95, 109, 1 10, 1 1 1 , 128, 129, 147, 
and 1 68 and 1 80 grades are used suitably. 

[01 1 7]As a magenta coloring agent, a condensation azo compound, a diketo pyrrolo pyrrole compound, 
Anthraquinone, a quinacridone compound, a base color rake compound, a naphthol compound, a benz imidazolone 
compound, a thioindigo compound, and a perylene compound are used. 

[0118]The C.I. pigment red 2, 3, 5, 6, 7, and 23, 48; 2, 48; 3, 48; 4, 57; 1, 81; 1, and 144, 146, 166, 169, 177, 184 
185, 202, 206, 220, 221 and 254 are especially specifically preferred. 

[0119]As cyanogen colorant, a copper-phthalocyanine compound and its derivative, the Anthraquinone 
compound, a base color rake compound, etc. can be used. 

[0120]Specifically, the C.I. pigment blues 1, 7, 15, 15:1, 15:2, 15:3, 15:4, 60, and 62 and 66 grades can use suitably 
especially. 

[0121]These colorant is independent, or it can mix and it can be further used in the state of a solid solution. 
[0122]Colorant used for a toner in this invention is chosen from a point of a hue angle, chroma saturation, 
brightness, weatherability, OHP transparency, and dispersibility to inside of a toner. 

[0123]To resin 100 mass part, an addition of this colorant carries out 1-20 mass-part addition, and is used. 
[0124]When magnetite is used as black colorant, unlike other colorant, to resin 100 mass part, 40-150 mass-part 
addition is carried out, and it is used. 

[0125]In this invention, as a manufacturing method of particle toner, A mixing process [ component / of a toner ] 
using a mixer besides a Henschel mixer, a ball mill, and V shape mixer, There is a method manufactured after 



cooling solidification through a classification process of a grinding process and a grinding thing using grinders, 
such as a jet mill, in a mixing step and kneaded material using a heat kneading machine like a hot calender roll 
kneader and an extruder. 

[0126]There is a method manufactured through a granulation and a process of polymerizing, as an option in an 
ingredient containing a monomer, colorant, etc. 

[0127]It is especially desirable when particle toner is manufactured through a granulation / process of 
polymerizing, in this invention in an ingredient which contains a monomer and colorant at least as the 
manufacturing process. 

[0128]A thing of a state with the smooth surface is obtained as that shape, the electrifying characteristic of 
particle toner manufactured with this manufacturing method of a toner improves more, and a higher effect is 
acquired about a technical problem of this invention. 
[0129]This manufacturing method is explained in detail below. 

[0130]As a polymerization initiator, for example 2 and 2'~azobis (2,4-dimethylvaleronitrile), 2,2'- 
azobisisobutyronitrile, 1,1-azobis (cyclohexane-1-carbonitrile), 2,2'-azobis 4-methoxy-2,4-dimethylvaleronitrile, 
Azo or diazo series polymerization initiators, such as azobisisobutyronitrile; Benzoyl peroxide, Peroxide system 
polymerization initiators, such as methyl-ethyl-ketoneperoxide, diisopropylperoxy carbonate, cumene 
hydroperoxide, 2,4-dichlorobenzoyl peroxide, and lauroyl peroxide, are used. 

[0131]Generally 0.5-20 mass % addition is carried out to a monomer, and an addition of this polymerization 
initiator is used, although it changes with target degrees of polymerization. 

[0132]although a kind of polymerization initiator changes a little with polymerization methods, it is independent to 
reference in 10 hour half life period temperature — or it is mixed and used. 

[0133]Since a degree of polymerization is controlled, it is also possible to add further and to use a publicly 
known cross linking agent, a chain transfer agent, polymerization inhibitor, etc. 

[0134]A compound which mainly has a double bond which can polymerize two or more pieces as a cross linking 
agent, For example, aromatic divinyl compounds, such as divinylbenzene and divinylnaphthalene; Ethylene glycol 
diacrylate, Carboxylate which has two double bonds, such as ethylene glycol dimethacrylate and 1,3-butanediol 
dimethacrylate; Divinylaniline, Divinyl compounds, such as divinyl ether, a divinylsulfide, and a divinylsulfone, and 
a compound which has three or more vinyl groups can be independent, or can use it as mixtures. 
[0135]As a dispersing agent, as an inorganic compound, Tricalcium phosphate, magnesium phosphate, aluminium 
phosphate, zinc phosphate, calcium carbonate, magnesium carbonate, calcium hydroxide, magnesium hydroxide, 
aluminium hydroxide, metasilicic acid calcium, calcium sulfate, barium sulfate, bentonite, silica, Alumina, a 
magnetic body, a ferrite, etc. are mentioned. As an organic compound, sodium salt of polyvinyl alcohol, gelatin, 
methyl cellulose, methyl hydroxypropylcellulose, ethyl cellulose, and carboxymethyl cellulose, polyacrylic acid and 
its salt, starch, etc. can be used, distributing aqueous phase. 

[0136]As for these dispersing agents, it is preferred to use 0.2 to 20 mass part to polymerization nature 
monomer 100 mass part. 

[0137]In order to obtain a particulate material which has a fine uniform particle size, they can also make this 
inorganic compound generate under high speed stirring in carrier fluid, although a commercial thing may be used 
for these dispersing agents as it is. For example, in the case of tricalcium phosphate, a desirable dispersing agent 
can be obtained to a suspension polymerization method by mixing sodium phosphate solution and a calcium 
chloride aqueous solution under high-speed churning. 

[0138]A surface-active agent of 0.001 to 0.1 mass part may be used for detailed distribution of these dispersing 

agents. This is a thing for promoting an expected operation of the above-mentioned dispersing agent, and 

specifically Commercial Nonion, Can use a surface-active agent of an anion and a cation form, and for example, 

Dodecylbenzene sodium sulfate, sodium tetradecyl sulfate, pentadecylsodium sulfate, octylsodium sulfate, 

sodium oleate, lauryl acid sodium, potassium stearate, oleic acid calcium, etc. are mentioned. 

[0139]In this invention, it is possible to manufacture a toner concretely with a manufacturing method like the 

following. 

[0140]Namely, a release agent, colorant and a charge controlling agent which consist of low softening point 
material, a polymerization initiator, and other additive agents are added into a polymerization nature monomer, 
The usual agitator or a homomixer, a homogenizer, etc. are made to distribute a monomer system made to 
dissolve or distribute uniformly with a homogenizer, an ultrasonic dispersion machine, etc. in aqueous phase 
containing dispersion stabilizer. An agitating speed and time are adjusted and corned so that a monomer drop 
may have the size of desired particle toner preferably. What is necessary is just to perform after that churning 
which is a grade by which a particle state is maintained and sedimentation of particles is prevented by operation 
of dispersion stabilizer. Polymerization temperature is good for not less than 40 ** to polymerize by setting it as 
temperature of 50-90 ** generally. Temperature up may be carried out in the second half of a polymerization 
reaction, the second half of a reaction may be distilled off in order to remove an unreacted polymerization nature 
monomer, a by-product, etc. which become a stinking cause of a thing at the time of toner fixing, etc. further, 



and a drainage system medium may be distilled off in part after ending reaction. In a suspension polymerization 
method, it is preferred to usually use 300 to water 3000 mass part as carrier fluid to monomer system 100 mass 
part. 

[0141]In this invention, resin ("polar resin" is called hereafter) which has polarity like polyester resin with above- 
mentioned binding resin can be used together. 

[01 42] An addition of the above-mentioned polar resin is two to 15 mass part preferably [ carrying out 1-25 
mass-part use to binding resin 100 mass part ], and more preferably. Since a thin layer of polar resin formed in a 
toner particle surface will become thick if an existence state of polar resin in inside of particle toner becomes 
uneven and exceeds 25 mass parts conversely in less than one mass part, also when it is any, it becomes 
difficult to obtain a uniform electrifying characteristic. 

[0143]The presentation of typical polyester resin used as polar resin to apply is as follows. 

[0144]As an alcohol component monomer of polyester system resin, Ethylene glycol, propylene glycol, 1,3- 

butanediol, 1 ,4-butanediol, 2,3-butanediol, a diethylene glycol, Triethylene glycol, 1,5-pentanediol, 1,6-hexanediol, 

The diol shown by a bisphenol derivative and the following (**) type which are expressed with neopentyl glycol, 

2-ethyl 1,3-hexandiol, hydrogenation bisphenol A, and the following (b) type is mentioned. 

[0145] 

[Formula 3] 
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[0146]The polar resin like the above is not necessarily limited to one kind of polymer, respectively, For example, 
polyester resin, an epoxy resin, polycarbonate resin, polyolefine, Polyvinyl acetate, polyvinyl chloride, poly alkyl 
vinyl ether, poly alkyl vinyl ketone, Various polymers, such as polystyrene, poly (meta) acrylic ester, melamine 
formaldehyde resin, polyethylene terephthalate, nylon, and polyurethane, can be added to binding resin if needed. 

[0147]In this invention, the method of stirring and mixing particle toner and the inorganic particles 1 can be 
mentioned, using devices, such as a Henschel mixer and high BURITAIZA, as the method of the process A of 
carrying out mixture dispersion of particle toner and the inorganic particles 1, and obtaining a toner precursor. 
[0148]In this invention, the same method as the above can be mentioned as the method of the process B of 
carrying out mixture dispersion of the inorganic particles 2 and the silica particle to a toner precursor. 
[0149]A measuring method of a molecular weight of resin is described. 
[0150]A molecular weight of resin is measured by GPC (gel permeation chromatography). 

[0151]After a toluene solvent performs extraction for a toner beforehand for 20 hours, using Soxhlet extractor 
as a measuring method of concrete GPC, An organic solvent which cannot dissolve resin although toluene is 
made to distill off by a rotating evaporator and low softening point material, such as a release agent, dissolves 
further, For example, after chloroform etc. perform washing or extraction enough, the Waters make 150C is used 
for a sample which filtered a solution which carried out soluble to THF (tetrahydrofuran) with a solvent 
resistance membrane filter whose diameter of pore is 0.3 micrometer, Column composition connects the Showa 
Denko make A-801, and 802, 803, 804, 805, 806 and 807, and measures a molecular weight using an analytical 
curve of standard polystyrene resin. 

[0152]Acid value is called for as follows. Basic operation applies to JIS-K0070. 

[0153](1) A reagent (a) solvent; By ethyl ether ethyl alcohol mixture (1+1 or 2+1) or benzene-ethyl alcohol 
mixture (1+1 or 2+1). N / 10 potassium-hydrate ethyl alcohol solution neutralizes these solutions by using 
phenolphthalein as an indicator just before use. 

(b) Phenolphthalein solution; 1 g of phenolphthalein is melted in 100 ml of ethyl alcohol (95 v/v%). 

(c) N / 10 potassium-hydrate ethyl alcohol solution; The potassium hydrate 7.0g is melted as much as possible 
in a small amount of water, ethyl alcohol (95 v/v%) is added to make 1 I., and a neglect back fault will be carried 
out for two to three days. Standardization is performed according to JIS-K8006 (survival skill concerning 
titration under a content examination of a reagent). 



[0154](2) Measure the operation samples 1-20g correctly, add several drops of phenolphthalein solutions to this 
as 4 100 rrri of solvents, and an indicator, and fully shake until a sample melts thoroughly. In the case of a solid 
sample, it warms and melts on a water bath. This is titrated with N / 10 potassium-hydrate ethyl alcohol solution 
after cooling, and a time of fine red of an indicator continuing for 30 seconds is made into a terminal point of 
neutralization. 

[0155](3) Compute acid value with a formula following formula. 
[0156] 

[Equation 1] 

bx f x 5. 6 11 

A ~ 



A: Acid value (mgKOH/g) 

B: The amount of N / 10 potassium-hydrate ethyl alcohol solution used (ml) 
f: The factor S of N / 10 potassium-hydrate ethyl alcohol solution : sample (g) 
[01 57] A measuring method of particle size distribution is described. 

[01 58] Although it is measurable with various methods, such as a Coulter counter TA-II type or a coal tar multi- 
sizer (made by a coal tar company), a weight average particle size and particle size distribution of a toner, In this 
invention, a coal tar multi-sizer (made by a coal tar company) and PC9801 personal computer (made by NEC) 
were connected, and a particle size region was made to output as data divided into 16. 

[0159]An electrolysis solution prepares a NaCI aqueous solution 1% using the 1st class sodium chloride. For 
example, ISOTON-II (made in coal tar scientific Japan) can be used, as a measuring method — the inside of said 
100-150 ml of electrolytic water solutions — as a dispersing agent — a surface-active agent — 0.1-5 ml of 
alkylbenzene sulfonate is added preferably, and also 2-20 mg of test portions are added. It computed volume 
distribution and number distribution by an electrolysis solution suspended in a sample having performed 
distributed processing for about 1 to 3 minutes with an ultrasonic dispersion machine, and having measured a 
toner volume of not less than 2 micrometers, and the number with said measuring device, using a 100- 
micrometer aperture as an aperture. And it asked for the weight average particle size D4 (let the median of each 
channel be a central value for every channel) of a weight reference searched for from volume distribution 
concerning this invention. 

[0160]A measuring method of electrification quantity of particles is described. 

[0161]As a measuring method of electrification quantity of particles of this invention, using EFV200 / 300 (made 
by a powder deck company) as a career, under environment of temperature:23 ** and humidity:60% **, the 
career 10.0g and the particles 0.2g are put into a container made from polyethylene whose capacity is 50 ml, and 
are shaken 90 times by hand. 

[0162]Subsequently, about 1 g is put into the metal measuring vessels 2 which have the screen 3 of 500 meshes 
in a bottom as shown in drawing 3 f or said mixture, and it covers with the metal lids 4. Mass of the measuring 
vessel 2 whole at this time is measured, and it is referred to as W1 (g). Next, it puts on a suction machine (a 
portion which touches the measuring vessel 2 is an insulator), and draws in by a pressure of 2450 Pa (250mmAq) 
from the suction opening 7, suction is performed for 2 minutes in this state, and suction removal of the particles 
is carried out. Potential of the electrometer 9 at this time is set to V (bolt). Here, 8 is a capacitor and sets 
capacity to C (mF). Mass of the measuring vessel 2 whole after suction is measured, and it is set to W2 (g). The 
electrification quantity T of particles (mC/kg) is calculated from the following formula. 
[0163] 

Electrification quantity T(mC/kg) =CxV/(W1-W2) 

[0164]As a measuring method of electrification quantity of a toner of this invention, it carries out by same 
method as the above except quantity of a toner being 0.5 g. 

[0165]A measuring method of SF-1 which shows a profile coefficient, and SF-2 is described. 

[0166]With SF-1 and SF-2 which show a profile coefficient, in this invention, Sample at random 100 not less 

than 2-micrometer toner images expanded by 1000 times using Hitachi FE-SEM (S-800), and the picture 

information for example, via an interface, For example, it analyzes by introducing into an image analyzing device 

(LuzexIII) by Nireco Corp., and a value which might be computed from a lower type is defined as profile 

coefficient SF-1 and SF-2. 

[0167] 

[Equation 2] 
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(MXLNG shows the absolute maximum length of particles among a formula, PERIME shows the boundary length 



of particles, and AREA shows the project area of particles.) 

[0168]Profile coefficient SF-1 shows the degree of the roundness of particles, and profile coefficient SF-2 
shows the degree of unevenness of particles. 

[0169]A measuring method of an endothermic peak in differential thermal analysis is described. 

[0170]An endothermic peak in differential thermal analysis concerning this invention is measured with an inner 

heat type input compensation type differential scanning calorimeter of high degree of accuracy. 

[0171]For example, DSC-7 by PerkinElmer, Inc. can be used. A measuring method is performed according to 

ASTM D3418-82. 

[0172]After it carries out temperature up of the DSC curve used for this invention once and it takes a last 
history, a temperature fall and a DSC curve measured when carrying out temperature up are used for it in 10 ** 
in temperature speed / min, and the range with a temperature of 0-200 **. 

[0173]In a DSC curve, endothermic peak temperature is the peak temperature of the direction of plus, namely, 
means a point set to 0 at the time of a differential value of a peak curve changing from positive [ to negative ]. 
[0174]A measuring method of the first [ an average of] particle diameter of the inorganic particles 1 and 2 and a 
silica particle is described. 

[0175]Measurement of the first [ an average of] particle diameter of the inorganic particles 1 and 2 concerning 
this invention, and a silica particle, A photograph expanded by 100,000 times by scanning electron microscope 
FE-SEM (Hitachi S-4700) is taken, and the particle diameter is measured [ particles / 500 or more ] using ruler, 
slide calipers, etc. about each particle. It measures by expanding the photograph further if needed. 
[0176]A number average of each measured particle is calculated and it asks for the first [ an average of] 
particle diameter of this invention. 

[0177]When the inorganic particles 1 and 2 are the things of the same presentation, a graph of number 
distribution over primary particle diameter is made, it is the particle diameter of the minimum portion of number 
frequency between each peak of the inorganic particles 1 and 2, distinction of the inorganic particles 1 and the 
inorganic particles 2 is carried out, and a number average in each particle diameter field is calculated. 
[0178]Distinction of a presentation of particles is performed by detecting only a specific element specified by an 
X-ray microanalyser of the above-mentioned device. 

[01 79]A measuring method of molecular weight distribution of a wax is described. 

[0180]Molecular weight distribution of a wax concerning this invention is a measuring deviceigel permeation 
chromatography (GPC). 
: GPC-150C (Waters) 

Column 2 ream (made by TOSOH CORP.) :GMH-HT30cm 
Temperature :135 ** solvent : o-dichlorobenzene (0.1% ionol addition) 

The rate of flow :1.0 ml/min sample : 0.15% of sample is measured on condition of beyond 0.4-ml pouring, and a 
molecular weight calibration curve created by a monodisperse polystyrene standard sample is used in molecular 
weight calculation of a sample. It is computed by carrying out polyethylene conversion by a conversion formula 
drawn from a Mark-Houwink viscosity formula. 

[0181]Next, it explains below, referring to drawin g 4 thru/or drawing 7 for an image formation method of this 
invention. 

[0182]Drawing 4 is an example of a process schematic diagram of an image formation method suitably used in 
this invention. Drawin g_5Js an example of a schematic diagram of a developing means suitably used in this 
invention. 

[01 83] 102 is a charged roller which is the electrifying means contacted to the latent image support 101 with 
specified pressure, forms the conductive rubber layer 102b in the metal core gold 102a, and has formed further 
the surface layer 102c which is a mold-release characteristic tunic in the peripheral surface. As for a conductive 
rubber layer, it is preferred to have a thickness of 0.5-10 mm (preferably 1-5 mm). This surface layer 102c is a 
mold-release characteristic tunic. A mold-release characteristic tunic is provided in order to keep a softener 
from the conductive rubber layer 102b from oozing out to a portion in contact with the latent image support 101 
which is a charge body. Therefore, a fall of electrifying capability by filming to a photo conductor of image flowing 
by low-resistance-izing of a photo conductor at the time of adhering to a photo conductor of a softener and 
residual toner can be prevented, and decline in electrifying efficiency is suppressed. 

[0184]By using a conductive rubber layer for a charged roller, sufficient contact with a charged roller and a 
photo conductor can be maintained, and poor electrification is not caused. 

[0185]As for thickness of a mold-release characteristic tunic, less than (preferably 10-30 micrometers) 30 
micrometers is preferred. A minimum of thickness of a mold-release characteristic tunic is considered to be 
about 5 micrometers that there should just be no separation MEKURE of a tunic. 

[0186]The nylon system resin PVDF (polyvinylidene fluoride) and PVDC (polyvinylidene chloride) can be used for 
a mold-release characteristic tunic. As a photosensitive layer of the latent image support 101, it is usable in 
OPC, an amorphous silicon, selenium, or ZnO. Especially an effect by having carried out insulating coating of it to 



the outside of a conductive rubber layer, since image flowing became severe when an amorphous silicon was 
used for a photo conductor and a softener of the conductive rubber layer 102b adhered to a photosensitive layer 
of the latent image support 101 compared with a case where other things are used becomes large. 
[0187]It is also one of the desirable gestalten to form a high resistance layer, for example, a small hydrin rubber 
layer of an environmental variation, between a conductive rubber layer and a mold-release characteristic tunic 
surface for prevention from leak to a photo conductor. 1 15 is a power supply section for impressing voltage to 
this charged roller 102, and supplies predetermined voltage to the rodding 102a of the charged roller 102. 
[01 88] 103 is an electrifying device for transfer as a transfer means. Predetermined bias is impressed to an 
electrifying device for transfer from the constant voltage power supply 1 14. A current value is 0.1-50microA and, 
as for bias conditions, it is preferred that pressure values (absolute value) are 500-4000V. 

[0189]With the charged roller 102 as an electrifying means which has the voltage applying means 1 15, the OPC 
photo conductor surface of the latent image support 101 is charged in negative polarity, it exposes by optical 
image exposure as the latent image formation means 105, and an electrostatic charge latent image is formed. A 
developing means for developing an electrostatic charge latent image has the following composition. 
[01 90] 104 is toner support and comprises aluminum or a stainless nonmagnetic sleeve. Although toner support 
may use aluminum and a stainless rough pipe as it is, what sprayed a glass bead etc. and carried out rough [ of 
the surface ] uniformly preferably, a thing which carried out mirror plane processing, or a thing which carried out 
a coat by resin is good. 

[0191]The toner 1 10 is stored in the hopper 109 and supplied to up to the toner support 104 by the toner feed 
roller 1 13. the feed roller 113 consisting of foam, such as polyurethane foam, contacting the toner support 104, 
and rotating with relative velocity which does not come out to order or an opposite direction zero — toner 
supply — a toner (toner undeveloped negatives) after development on the toner support 104 — also stripping 
off — it is carrying out. A toner supplied on the toner support 104 is applied to homogeneity and a thin layer 
with the toner spreading braid 111, and frictional electrification is carried out, and electrification is given. 1 12 is 
bias power supply. Subsequently, this toner 110 is made to approach the latent image support 101 extremely 
(50-500 micrometers), and a latent image picture formed on the latent image support 101 is developed. 
[0192]Fixed holding of the base which is a toner spreading braid 111 upper-edge-part side is carried out to a 
toner bottle, and it resists the elasticity of the toner spreading braid 111, bends the lower edge part side to an 
opposite direction to a hand of cut of the toner support 104, changes it into a state, and makes the braid outside 
surface side contact with moderate elastic press. 

[0193]As for the toner spreading braid 1 1 1, it is preferred to use a thing of construction material of a frictional 
electrification series suitable for a toner being charged in desired polarity. 

[0194]When a toner is negative triboelectric charging, urethane rubber, urethane resin, polyamide, nylon, and a 
thing easily charged in straight polarity are preferred. When a toner is positive triboelectric charging, urethane 
rubber, urethane resin, silicone rubber, silicone resin, polyester resin, a fluoro-resin (for example, Teflon resin), 
polyimide resin, and a thing easily charged in negative polarity are preferred. Conductive rubber, conductive 
resin, etc. may be used. In order that a portion which contacts the toner support 104 may adjust the 
electrostatic property of a toner in the case of molding bodies, such as resin and rubber, in it, It is preferred to 
also make metallic oxides, such as silica, alumina, a titania, tin oxide, zirconia, and a zinc oxide, carbon black, a 
charge controlling agent generally used for a toner, etc. contain. 

[0195]When endurance is required of a braid, what pastes resin and rubber together to metal elastic bodies so 
that it may hit into a portion which contacts the toner support 104 is preferred. 

[0196]In a developing section which develops an electrostatic charge latent image on the latent image support 
101 using the above-mentioned developing means, AC bias or pulse bias may be impressed from the bias power 
supply 112 as a bias means between the surfaces of the toner support 104 and the latent image support 101. It 
is preferred that it is Vpp=1000 thru/or 3000V, and f^= 1000-4500 (Hz) as AC bias, and is |DC|=200-500V as DC 
bias as bias conditions. Transition of the toner 110 in a developing section formed [ the maximum proximity part 
and near the toner support 104 and the latent image support 101 ] is faced, The toner 1 10 is transferred to the 
latent image support 101 side, moving reciprocately between the toner support 104 and the latent image support 
101 by operation of electrostatic power which an electrostatic charge image support side of the latent image 
support 101 has and AC bias, or pulse bias. 

[0197]The transfer paper P is conveyed, and if it comes to a transfer section, electrostatic image transfer of the 
developed image (toner image) on the surface of the latent image support 101 will be carried out by the voltage 
applying means 1 14 on the transfer paper P by being charged by the electrifying device 103 for transfer from the 
back (the latent image support side and an opposite side) of the transfer paper P. Since a toner image on the 
transfer paper P is established by the heat pressing roller fixing assembly 107 as a fixing means, fixing treatment 
of the transfer paper P separated from the latent image support 101 is carried out. 

[0198]The toner 1 10 which remains to the latent image support 101 after a transfer process is removed by the 
cleaning machine 108 which has a cleaning blade. The latent image support 101 after a cleaning process is 



discharged by the IRESU exposure 106, and a process of beginning from an electrifying process by the 
electrifying device 1 02 is repeated again. 

[0199]According to a developing condition, selection use of the photoconductive drum which replaces with an 
OPC photoconductive drum and has an insulating drum for electrostatic recording, alpha-Se, CdS, Zn0 2 , and a 

photoconduction insulating material layer like alpha-Si as a photosensitive layer of the latent image support 101 
can be carried out suitably. 

[0200] Drawing 6 and drawing 7 are examples of a process schematic diagram at the time of applying this 
invention to a full color image formation method. 

[0201]Surface potential is given on the latent image support 101 with the charged roller 102 which counters and 
carries out contact rotation to the latent image support 101, and an electrostatic latent image is formed by the 
exposure means 105. An electrostatic latent image is developed by 44, 45, 46, and 47, and a toner image is 
formed. Multiple transfer of this toner image is carried out on the intermediate transfer body 1 1 for every Isshiki, 
and a multi toner image is formed. Transfer current is acquired because transfer to the intermediate transfer 
body 50 from the latent image support 101 gives bias on rodding of the intermediate transfer body 50 from the 
power supply 49, and transfer of a toner image is performed. Corona discharge from an attachment component 
and the back of a belt and roller electrification may be used. Package transfer of the multi toner image on the 
intermediate transfer body 50 is carried out on the transfer material P by the charge members 51 for transfer in 
which bias application was carried out by the transfer bias applying power 52. A contact electrostatic image 
transfer means by which charge members for transfer used a corona-electrical-charging machine, and a transfer 
roller ( drawing 6) or a transfer belt ( drawing 7) is used. 
[0202] 

[Example]Although an example explains this invention concretely below, this does not limit this invention at all. 
[0203](Example 1 of manufacture of particle toner) To ion-exchange-water 700 mass part in the 4 mouth flask 
for 2 I. After supplying 0.1 M-Na 3 P0 4 solution 450 mass part and warming at 50 **, it agitated at 10000 rpm 

using the high-speed agitating device TK type homomixer (product made from special opportunity-ized industry). 
1.0 M-CaCI 2 solution 75 mass part was gradually added to this, and the drainage system carrier fluid object 
containing minute difficulty water solubility dispersion stabilizer was acquired. 

[0204]On the other hand, As a dispersoid. (Monomer) styrene 170 mass parts n-butyl acrylate 30 mass-part 
(colorant) C.I. pigment blue 15:3 Aluminum compound of 14 mass-part (charge controlling agent) salicylic acid 2 
mass-part (release agent) behenyl behenate (melting point; 73 **) (wax A). 30 mass-part (polar resin) saturated 
polyester resin 20 mass parts (acid value; 10 mgKOH/g and peak molecular weight; 1 5,000) 

(Cross linking agent) Divinylbenzene 0.5 mass part was prepared, the above-mentioned formula was warmed at 
50 **, and it dissolved and distributed uniformly at 9000 rpm using TK type homomixer (product made from 
special opportunity-ized industry). The polymerization initiator 2 and 2-azobis (2,4-dimethylvaleronitrile) 5 mass 
part were added to this, it dissolved in it, and the polymerization nature monomer composition was prepared. 
[0205]The above-mentioned monomer composition was thrown into the drainage system carrier fluid object 
prepared in 2 liter flasks of said homomixer. At 60 **, using TK homomixer made into a nitrogen atmosphere, it 
agitated at 8000 rpm and the monomer composition was corned. Then, agitating by a paddle impeller, 
temperature up was carried out to 70 ** by the heating rate of 40 ** / hr 1 hour afterward, temperature up was 
carried out to 80 ** by the heating rate of 40 ** / hr 4 more hours afterward, and it was made to polymerize at 
80 ** after that for 5 hours. 

[0206]The cyanogen particle toner 1 was obtained by distilling off a residual monomer under decompression after 
the end of a polymerization reaction, cooling a resultant, adding chloride, filtering and rinsing it, drying it, and 
dissolving and classifying a calcium phosphate salt. 

[0207]As opposed to 1; <example 1 of manufacture of toner> cyanogen particle toner 100 mass part, the first 
[ an average of] particle diameter — rutile type titanium dioxide 200 nm (electrification quantity; -2.1 mC/kg) 
particle (inorganic particles 1A);, after carrying out mixture dispersion of the 0.5 mass part for 3 minutes at 4000 
rpm with Henschel mixer 10B (Mitsui 3 Pond Chemical engineering machine) and obtaining a toner precursor, 
Silica particle (silica A);1 mass part by which the surface treatment was carried out to the Henschel mixer by 
the hexamethyldisilazane whose first [ an average of] particle diameter is 8 nm, And titanium oxide particle 
(inorganic particles 2A);0.15 mass part by which the surface treatment was carried out by the isobutylsilane 
whose first [ an average of ] particle diameter is 45 nm was added, mixture dispersion was carried out for 5 
minutes at 3000 rpm, and the toner 1 was obtained. 

[0208]The particle (7.0 micrometers and 4 micrometers or less) of the weight average particle size of the toner 1 
was several 8.3 percent The endothermic peak in the differential thermal analysis of the toner 1 was in 73 **, 
and the half breadth of the endothermic peak was 3.2 **. The peak molecular weight in GPC measurement of the 
toner 1 was 21000. The acid value of the toner 1 was 4.2 mgKOH/g. The electrification quantity of the toner 1 
was -58 mC/kg. 109 and SF-2 were 104 profile coefficient SF-1 of the toner 1. 

[0209]The toners 2-1 1 were obtained like the example 1 of manufacture of a toner except using the inorganic 



particles shown in Table 1 instead of the inorganic particles 1A used in the example 1 of manufacture of the 
<examples 2-1 1 of manufacture of toner> toner. 

[0210]The toner 12 was obtained like the example 1 of manufacture of a toner except not using the inorganic 
particles 1A used in the example 1 of manufacture of the <example 12 of manufacture of toner> toner. 
[0211]The toner 13 was obtained like the example 1 of manufacture of a toner except not using the inorganic 
particles 2A used in the example 1 of manufacture of the <example 13 of manufacture of toner> toner. 
[0212]The toner 14 was obtained like the example 1 of manufacture of a toner except making into 1.0 mass 
parts the addition of not using the silica A used in the example 1 of manufacture of the <example 14 of 
manufacture of toner> toner, and the inorganic particles 2A. 

[0213]The toners 15-22 were obtained like the example 1 of manufacture of a toner except using the inorganic 
particles shown in Table 2 instead of the inorganic particles 2A used in the example 1 of manufacture of the 
<examples 1 5-22 of manufacture of toner> toner. 

[0214]The toners 23-25 were obtained like the example 1 of manufacture of a toner except using the silica 
particle shown in Table 3 instead of silica particle A used in the example 1 of manufacture of the <examples 23- 
25 of manufacture of toner> toner. 

[0215](Examples 2-5 of manufacture of particle toner) In the example 1 of manufacture of particle toner, the 
particle toner 2-5 which shows the classification conditions of the classification process of toner production in 
Table 4 like the example 1 of manufacture of particle toner except a frog was obtained. 

[0216]The toners 26-29 were obtained like the example 1 of manufacture of a toner except changing to the 
particle toner 1 used in the example 1 of manufacture of the <examples 26-29 of manufacture of toner> toner, 
and using the particle toner 2-5. 

[0217](Examples 6-9 of manufacture of particle toner) The particle toner 6-9 shown in Table 4 was obtained like 
the example 1 of manufacture of particle toner except using wax B-E which was changed to the wax A used in 
the example 1 of manufacture of particle toner, and was shown in Table 5. 

[0218]The toners 30-33 were obtained like the example 1 of manufacture of a toner except changing to the 
particle toner 1 used in the example 1 of manufacture of the <examples 30-33 of manufacture of toner> toner, 
and using the particle toner 6-9. 

[0219](Examples 10-13 of manufacture of particle toner) In the example 1 of manufacture of particle toner, the 
particle toner 10-13 shown in Table 4 was obtained like the example 1 of manufacture of particle toner by 
adjusting a polymerization initiator and reaction temperature except having adjusted the peak molecular weight in 
GPC measurement. 

[0220]The toners 34-37 were obtained like the example 1 of manufacture of a toner except changing to the 
particle toner 1 used in the example 1 of manufacture of the <examples 34-37 of manufacture of toner> toner 
and using the particle toner 10-13. 

[0221](Examples 14-16 of manufacture of particle toner) In the example 1 of manufacture of particle toner it 

changed to n-butyl acrylate and the particle toner 14-16 shown in Table 4 was obtained like the example l" of 

manufacture of particle toner except using together n-butyl acrylate and maleic acid butylester 

[0222]The toners 38-40 were obtained like the example 1 of manufacture of a toner except changing to the 

particle toner 1 used in the example 1 of manufacture of the Examples 38-40 of manufacture of toner> toner 

and using the particle toner 14-16. 

[0223] 

(Examples 17-19 of manufacture of particle toner) 

(Binding resin) Styrene butyl acrylate copolymer 100 mass-part (colorant) C.I. pigment blue 15:3 7 mass-part 
(release agent) behenyl behenate (melting point; 73 **) (wax A) Aluminum compound of 10 mass-part (charge 
controlling agent) salicylic acid The 2 mass-part above-mentioned material. After carrying out preliminary mixing 
after cooling the kneaded material which performed melt kneading with the 2 axis kneading extrusion machine 
set as 130 **, coarse grinding was carried out, and with the grinder using a jet stream, pulverizing was carried 
out and it classified using the pneumatic elutriation machine further. The particle toner 17-19 which carried out 
the surface treatment with mechanical shock power, and adjusted the surface type-like coefficient and which is 
factor ° btained USing tHe High BURITAIZE SHON system 1 type (made in the Nara machinery 

[0224]The toners 41-43 were obtained like the example 1 of manufacture of a toner except changing to the 
particle toner 1 used in the example 1 of manufacture of the Examples 41-43 of manufacture of toner> toner 
and using the particle toner 1 7-1 9. 

[0225](Example 20 of manufacture of particle toner) In the example 17 of manufacture of particle toner as 
binding resin, instead of styrene butyl acrylate, The particle toner 20 shown in Table 4 was obtained like the 
example 17 of manufacture of particle toner except using polyester resin (polycondensation polymer of a 
propoxy-ized bisphenol and fumaric acid). 

[0226]The toner 44 was obtained like the example 1 of manufacture of a toner except changing to the particle 



toner 1 used in the example 1 of manufacture of the <example 44 of manufacture of toner> toner, and using the 
particle toher 20. 

[0227]In the example 1 of manufacture of the <example 45 of manufacture of toner> toner, the toner 45 was 
obtained like the example 1 of manufacture of a toner instead of A; inorganic particle 1 0.5 mass part except 
using together A; inorganic particle 1 0.3 mass part and C; inorganic particle 1 0.3 mass part. 
[0228]In the example 1 of manufacture of the <example 46 of manufacture of toner> toner, the toner 46 was 
obtained like the example 1 of manufacture of a toner instead of A; inorganic particle 2 0.15 mass part except 
using together A; inorganic particle 2 0.1 mass part and C; inorganic particle 2 0.1 mass part. 
[0229]In the example 1 of manufacture of the <example 47 of manufacture of toner> toner, the toner 47 was 
obtained like the example 1 of manufacture of a toner except carrying out mixture dispersion of the inorganic 
particles 1 and 2 and the silica particle A to particle toner for 5 minutes at 3000 rpm simultaneously. 
[0230]In the example 1 of manufacture of the <example 48 of manufacture of toner> toner, the toner 48 was 
obtained like the example 1 of manufacture of a toner except carrying out mixture dispersion of the aluminum 
complex compound;0.25 mass part of dialkyl salicylic acid of amorphism nature simultaneously with the inorganic 
particles 1. In X diffraction measurement, as for the aluminum complex compound of dialkyl salicylic acid of this 
amorphism nature, it checked that the measurement angle 2 theta did not have a peak whose measured intensity 
is not less than 10000 cps and whose half width at half maximum is 0.3 or less degree in the range of 6 thru/or 
40degree. 

[0231]In the example 48 of manufacture of the <example 49 of manufacture of toner> toner, it changed to 
aluminum complex compound;0.25 mass part of dialkyl salicylic acid of amorphism nature, and the toners 49-56 
were obtained like the example 48 of manufacture of a toner except having considered it as the aromatic 
compounds and the addition which were shown in Table 6. In X diffraction measurement here "the zirconium 
complex compound 4B of amorphous dialkyl salicylic acid", the "chromium complex compound 4C of amorphous 
dialkyl salicylic acid", and the "amorphous monoazo Fe complex compound 4D", It checked that the 
measurement angle 2 theta did not have a peak whose measured intensity is not less than 10000 cps and whose 
half width at half maximum is 0.3 or less degree in the range of 6 thru/or 40degree. In X diffraction 
measurement, as a peak of the maximum [ measured intensity ], measured intensity is 15000 cps, and "the 
crystalline azo Fe complex compound 4E" has a peak of half^width-at-half-maximum =0.13 in 
2theta=13.6degree, and checked that it was a crystalline substance 
[0232] 
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[0238][Examples 1-44 and comparative examples 1-12] full color printer LBP-2160 (made by Canon) of 
marketing, It converted so that the rotary peripheral speed of toner support might serve as an elastic blade 
which has a polyamide content rubber layer of 50 Shore D hardness in 400 mm/[ sec and ] and a toner 
spreading braid, and it evaluated by applying the toners 1-56. 

[0239]In the low-humidity /temperature environment of 15 **/10%RH, the toner fusion to the latent-image- 
keeping object by which it is generated under low humidity environment was evaluated, after carrying out the 
continuous print (5000 sheets) of the solid picture of a print rate 25%. 

[0240]The number of the white omission defects on the dot accompanying the toner fusion which appeared on 
the solid picture estimated the toner fusion to ********. 

[0241]The number of the white omission defects on the dot accompanying toner fusion of 0-2 pieces is a level 
with which fitness, problem nothing with 3-6 practical pieces, and smallness and ten problems or more that 7-9 
pieces are practical pose a problem practically. 

[0242]On the other hand, about the fogging phenomenon generated under low humidity environment, it was the 
environment of 23 **/5%RH, and after carrying out the continuous print (5000 sheets) of the line image of a print 
rate 1%, fogging on a latent-image-keeping object was measured. 

[0243]About fogging, fogging on a latent-image-keeping object was made to transfer on a tape, the tape was 
stuck on the blank paper, and the difference with the reflectance of a reference tape was measured in 
RIFUREKUTO meter (made by Tokyo Denshoku Co., Ltd.). 

[0244]Fogging on a latent-image-keeping object of less than 10% is a level with which fitness, and not less than 
10% the problem that less than 18% is practical pose a problem practically smallness and not less than 18%. 
[0245]An evaluation result is shown in Tables 7-1 1 . 

[0246] [Examples 45-49] The rotary peripheral speed and the toner spreading braid of toner support were 
converted for full color printer LBP-2160 (made by Canon) of marketing, as shown in Table 12, and it evaluated 
by applying the toner 1. 

[0247]An evaluation result is shown in Table 13. 
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[0255] 

[Effect of the InventionjAccording to this invention, a very effective synergistic effect can be demonstrated by 
specifying the kind of particles, not only particle diameter but an addition order, etc. That is, when several many 
pictures with a low color printing ratio are printed under low humidity environment, there is no fogging 
phenomenon, and when a picture with a high color printing ratio is printed under low humidity environment, 
formation of the picture which the weld phenomenon of the toner to a latent-image-keeping object top does not 
generate can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an X diffraction chart of the metal complex compound of the aromatic compounds of amorphism 
nature. 

[Drawing 2] It is an X diffraction chart of the metal complex compound of crystalline aromatic compounds. 
[Drawin g_3]It is an explanatory view of the device used for measurement of the electrification quantity of 
inorganic particles or a toner. 

[Drawin g_4]It is a process schematic diagram of the image formation method suitably used in this invention. 

[Drawing 5] It is a schematic diagram of a developing means suitably used in this invention. 

[Drawing 6]It is a process schematic diagram of the image formation method (full color) suitably used in this 

invention. 

[Drawing_7]It is a process schematic diagram of the image formation method (full color) suitably used in this 
invention. 

[Description of Notations] 

1 Suction machine 

2 Measuring vessel 

3 A conductive screen (500 meshes) 

4 Lid 

5 Vacuum meter 

6 Air-capacity control valve 

7 Suction opening 

8 Capacitor 

9 Electrometer 

101 Latent image support 

102 Charged roller 

103 Charge members for transfer 

104 Toner support 
107 Fixing assembly 

110 Toner 

1 1 1 Toner spreading braid 
113 Feed roller 

P Transfer paper 
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[Drawing 7] 



/ 




[Translation done.] 



